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Eimac's special process 
for coating and lubricating 
the bearings plus a compu- 
ter-selected bearing/shaft Higher vacuum: 


combination moves the C Less gas means better 


critical speed beyond performance and longes 
life. Ultra-high vacuum 

pumps, special high-tem- 

perature glass and extra 

f vacuum/heat treatment 


operational levels. 
of target allow Eimac to 
- pe , . 
D achieve improved level. 














Greater electrical stability: 
Improved design of cathode 


Faster starting: 
Optimum use of flux 


patterns in rotor generates assembly minimizes the effect of 
high starting torque. conductive deposits on bulb. 
Rugged construction: High workload target: 
Eimac's new tubes can absorb Exposure totals up to 240,000 heat 
twice as much shock as regu- units are easily performed. Cooling is 
lar tubes. The metal end seal fast because of large target area and black 
reduces shipping breakage body coating. Laminated tungsten-rhenium- 
and extends high-speed, molybdenum target results in increased radiation 
high-power life. efficiency. 


8 Excellent manufacturing: 
Eimac has long been a leader in produc- 


Cooler running: ing high-power, high-frequency tubes for 

f "a Men restricted heat path commercial and military communications 
e from target to bearings results in systems. The capability gained during 35 
up to 200°F reduction in running years of manufacturing electron tubes for 
temperature of bearings. Black critical applications is now being applied to 

*coated rotor radiates heat out of building long-life X-ray tubes. Eimac now 

tube body, away from bearings. offers four tube types for new and replace- 


ment tube requirements. 


f For detailed information, contact 
Eimac, 1678 Pioneer Rd., Salt Lake 


" | division City, Utah 84104, (801) 487-7651. 
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provides 
visualization without 


radiation. — 


[isn’t that reason enough to learn more?) 





Why would a company like Picker—leaders in radiology and nuclear medicine—become a basic 
supplier of ultrasound equipment too? Simply because we became convinced that ultrasound can 
often supplement and reinforce (or even replace) other diagnostic visualization methods. Without 
radiation. We’d now like you to see the kind of information that convinced us that diagnostic 
ultrasound is an important new imaging technique. Just complete the coupon or write to 
Picker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 


Picker Corporation 

595 Miner Road 

Cleveland, Ohio 44143 

[ ] Please send basic information on diagnostic ultrasound. 

[ | Please send data on Picker's ultrasound equipment. 

[ ] Please have a Picker representative call me for an appointment. 


Name . —— EM 





Title - — : Ea à - —_ 








Department |.  /— i = — OQ 





Institution .  . ] u — = 
Address a u — 
zip 


Phone | — . mu CHEER ] MEE 
area number 





Se on G SD OD Se ee ee ee ee ee es es ee ee X Á 


If you kno 





Triosorb-I25 T-3 Diagnostic Kit 


The in vitro test unmatched for 
reproducibility, convenience and accuracy. 


Reproducible. Over 15 million tests 
conducted over the past eight years have 
made Triosorb® the standard of T-3 tests. 


Convenient. The disposable Triosorb? Kit is 
ready for immediate use at room temperature 
making it one of the simplest, most 
convenient thyroid function tests available. 


Accurate. Approximately 15 drugs and 
conditions produce misleading Triosorb®-T-3 
test results, compared with over 200 factors 
which affect PBI. 


* Also available as Triosorb®-131. 


et to know 


Tetrasorb-125 T-4 Diagnostic Kit 


An improved, simplified method for 
measuring total serum thyroxine with 
diagnostic accuracy equal to or better than 
any currently used measures of thyroid 
function. Unlike other tests, exogenous ‘ 
iodines don't affect Tetrasorb® results. 
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one of these, 








< 
The T-7value completes With LOGIC" 
the thyroid profile. your final step is as easy as I, 2, 3. 

< 
Its the Abbott method for determining the 1. Establish a baseline. 
in vitro free thyroxine index. Pre-set count for 10,000; read the re- 
T-7 is not a test but a numerical value quired time trom the NIME tubes. 
derived from the multiplication of T-3 and 2. Take a post-wash reading. 
T-4 test values. Because it is a product of Pre-set timer for the baseline established 
two other numbers, the 7-7 value will move in step 1. 
only when both the T-3 and T-4 values move 3. Read the percentage uptake directly 
in the same direction. There are only two from the NIXIE tubes. 
Physiological conditions which cause this to LOGIC™ provides direct ratio readout in 
occur, hypothyroidism and hyperthyroidism. percentage 
With the exception of those patients receiving l 
liothyronine or d-thyroxine therapy, No conversions or calculations needed. 
all other factors which affect thyroid function Minimal chance for error. 

~ tests will cause the T-3 and T-4 values to 

. move in opposite directions, and the 

T-/ value to remain in the normal range. ABBOTT LABORATORIES * North Chicago, Illinois 60064 

When you provide the Abbott T-3, T-4 and HA CIDIPHORROSBUNON Products Division | 
à s World’s Leading Supplier of Radio-Pharmaceuticals 

T-7 values you furnish a complete thyroid ica: Wk fitit abs uk Ge, M ‘hc ci, a: Reh, ima Feli adf 


profile with unparalleled clinical accuracy. 


TM—Trademark 14247 





When something 

goes wrong in 

your x-ray department, 
whos going to fix it’? 








It may not have happened to you. Yet. But That's us. Litton's Profexray Division. 
the possibility's there. And you get closer 

* every time your department expands a little Because we offer you by far the broadest 
further —into therapy, into cine, into line in the industry — from 13MeV linear 


accelerators to 3-phase generators, to 


ultrasonic diagnostics. : 
i processors, to heart-cath electronics. And 





Obviously, you should be able to pick up when we sell it, you'd better believe we can 
the phone and say, "I'm not getting the fix it. Check with your Profexray rep. He can 
T results | want, come over here and fix it." help you spend more time running your 
e" Not so obviously, there's just one | department. 
ij manufacturer today who can respond with a 
| snappy, "Yes sir, right away!" Instead of getting the run-around. 


l PROFEXRAY 


DIVISION OF LITTONINDUS 
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ECL’s Cobalt 60 Teletherapy 
nits—A world-wide reputation 


of outstanding performance 
and dependability. 


\ i i e | . 
@ Atomic Enerøv of Canada Limited è Commercial Products 
mM 


P.O. Box 93- Ottawa Ee Canada 
Telephone 613/836-2790 « Cable ‘Nemota’ » Telex 013-462 





_ For prizewinning films, give FLEET” PHOSPHO*^-SODA 
. (the buffered laxative) prior to radiology. It's gentle and 
thorough. Really gets the colon clean—a key to great pre- and 
postevacuation colon x-rays. And PHOSPHO-SODA 
is virtually free from discomfort and irritation. Regular or 
flavored, it's a great diagnostic aid! Warning: Do not use 
Y when nausea, vomiting or abdominal pain is present. 
Frequent or prolonged use of this preparation may result 
in dependence on laxatives. 


And when a large-volume enema is preferred, there’s 


FLEET” BAGENEMA. Complete with liquid soap packet, 
prelubricated rectal tip, and large absorbent pad. The 
ultimate in convenience. Nothing to assemble. Nothing 
to clean. Just fill, hang, use and discard. Economical, too. 
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AHAN c.p. FLEET CO., IN 


A Lynchburg, Va. 2450. 
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| Baroloid. Darium sulfat 
‘Shows minimal 
flocculation 


* Leaves a thin, continuous coating of 
highest diagnostic value. 


BAROLOID exceptional nonflocculating 
properties, pleasant cherry flavor. 
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In this patient, FLEET®BAROLOID® - 





In this patient, noncolloidal barium 


sh®ws heavy flocculation and shows no flocculation. Note thin, 
^ precipitation in all segments of veillike, smooth and homogeneous 
the colon. Film taken post- pattern of BAROLOID in the colon. 
evacuation. This air-contrast film was taken / 
Bryk, D. and Roska, J. C.: Radiology with the patient in the lateral / 
92:832, Mar., 1969. decubitus position. í 
e F " a © 
Fleeg, Makers of the Widest Barium Line 
pharmaceuticals C. B. FLEET CO.*INC., Lynchburg, Va. 24505 | 
. ie 


33/3% or more of the average 
X-ray Department’s caseload 
can now be handled in a single 
9'x 11’room. 


R———— 4 


(And the new Picker Automatic 
Chestfilmer System also 
guarantees exceptional savings 
in time and money while 
dramatically improving 
chestfilm quality.) 





This exciting new Picker Automatic 
Chestfilmer System—the only 
complete system—is the most rapid, 
least expensive way to do chest 
radiography. This totally new system 
can handle more patients in less time 
with the least experienced operating 
personnel, with a minimal possibility 
of error, and with a need for so little 
space—while also improving the 
yield of diagnostic information. 


This new system permits the centralization of all 
chest work (typically 5 or more of the usual 
caseload) in a single small room thereby freeing 
other equipment in other rooms for other jobs. This 
approach is perfectly practical for any institution 
with three or more x-ray rooms; it allows the 
processing of more patients more rapidly at 
significantly lower costs than ever before possible. 
And it also releases more experienced 
technologists for more challenging procedures, 





How can the Picker Automatic Chestfilmer System 
accomplish all this?First, the time required for 
loading, unloading, and transporting cassettes is 
eliminated: the cassettes are gone. Instead, the 
technologist loads a light-tight “feed magazine" 
with up to 125 conventional 14" x 17" x-ray films 
just as they come from the box. Then the feed 
magazine is simply attached to the exposure 
module which is automatically servo-aligned to the 
x-ray tube to simplify and accelerate patient 
positioning. With the insertion of the patient's I.D. 
card the film moves automatically from the feed 
magazine to the exposure chamber. The operator 
makes the exposure and simultaneously the 
patient's identification information is imprinted 
directly onto the film. After the exposure, the film 
moves into an automatic film processor which then 
yields a dry, ready-to-read radiograph. 


Time lapse for the éntire process from exposure 
to dry film?Less than 2 minutes. 


Quality of film?Consistently improved 
radiographic detail results from a vacuum system 
that enforces intimacy of screen/film contact. 
Result: detail sharpness superior to that achieved 
with the newest and best of the conventional 
cassettes. 


Does it really work?A typical comment about this 
system from a Chief Radiologist of a 1200 bed 
hospital: “... we used to leave a stack of unfilled 
requisitions for chest x-rays for the night staff, but 
now we are essentially finished by mid-afternoon.” 
Consider the saving of time and money. 


Finally: Virtually any institution with three or more 
X-ray rooms can more than justify this system 
economically and otherwise. Hospitals with as few 
as 300 beds can save enough money—and the time 
of valuable personnel—to make this an astute 
investment. But since such generalizations can't 
satisfy the needs of individual situations, we now 
offer two thoughts on how you might further 
evaluate the applicability of this new system to 
your institution: 
(1) Write for detailed information. 
(2) Invite our representative to make a detailed 
economic analysis of your current chest 
x-ray costs. 


Picker Medical Products Division, 595 Miner Road, 
Cleveland, Ohio 44143. 
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OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


31 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States ... and 
we pay the freight cost. 

we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 

our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 

we offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Pian that assures you of our 
pledge fo give .. . Maximum 
Market Prices. 


DONALD McELROY INC. 
$573 William Street 
Rosemont, Ulinels 60018 


Please send me COMPLAN TODAY. 
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PRINCIPLES OF RADIOGRAPHIC EX 
POSURE AND PROCESSING (2nd Ed., 7th 
Pre.) by Arthur Fuchs, Rochester, New York. 
"0, 304 pp. (7 x 10), 600 iL. $12.00 


THE EARLIER GAIN AND THE LATER 
LOSS OF CORTICAL BONE: In Nutritional 
Perspective by Stanley M. Garn, Univ. of Michi- 
gan, Ann Arbor. "I0, 168 pp. (634 X 994), 35 il, 
51 tables, $12.00 


USE AND INTERPRETATION OF THE LUNG 
SCAN by Fred S. Mishkin end Richard E. 
Brashear, both of Indiana Univ. Medical Center, 
Indianapolis. '10, about 168 pp. (674 X 934), 191 
il., 2 tables 


AIDS TO ETHICS AND PROFESSIONAL 
CONDUCT FOR STUDENT RADIOLOGIC 
TECHNOLOGISTS (2nd Ed, 2nd Pig.) by 
James Ohnysty, Saint Francis Hospital, Colo- 
rado Springs. “70, 176 pp, $6.75 


FOR YOUR 
PROFESSIONAL 
LIBRARY 


MUCOUS AND SALIVARY GLAND TUMOURS 
by Sameer Rafla Demetrious, Winnipeg Gen- 
eral Hospital, Manitoba, Canada. "70, 296 pp. 
70 i, 80 tables, $17.50 


THE FUNDAMENTALS OF X-RAY AND 
RADIUM PHYSICS (dth Ed, Bth Pte) by 
Joseph Selman, Univ. of Texas, Tyler. "10, 498 
pp. 306 iL, 16 tables, $10.50 


RECENT ADVANCES IN THE STUDY OF 
CEREBRAL CIRCULATION: Transactions of 
a Round Table Discussion Sponsored by the 
VII Symposium Neuroradiologicum, Paris, 
and by International Brain Research Organi- 
zation (IBRO) edited by Juan M. Taveras, 
Herman Fischgold and Domenico Dilenge. 
(35 Contributors) "10, 216 pp. (7 x 10), 146 iL, 
9 tables, $18.00 


ELEMENTARY ANATOMY AND PHYSIOL- 
OGY: For, Students in Radiologic and Labora- 
tory Technology by Gerold J. Wax, Swedish 
Convenant Hospital, Chicago, '10, 168 pp, 28 il, 
ë tables, $7.50 


CHARLES C THOMAS e PUBLISHER 
301.327 East Lawrence Avenue 


Springfield * Illinois + 62703 


DIRIGON 








Universal remote controlled diagnostic table for television screening, radiography, tomography, with 


the patient in any position. 


GENERAY, Generale Radiologica S.p.A. 
Via Monte Albenza 9 
20052 MONZA, Italy. 


Distributors for the United States: 


Keleket/C.G.R. Corp. 
1603 Trapelo Road 
WALTHAM, Mass. 02154 





THE 


"NUCLEAR CUPBOARD 


. NEED NEVER 


BE BARE 


Mallinckrodt/Nuclear’s 


NUCLEMATIC PROGRAM 
regularly supplies 
radiopharmaceuticals 
calibrated to your 

usage requirements 


^ With this new program your radiopharmaceutical 
needs are anticipated with a regular supply 
schedule, so you won't be caught short or left 
waiting. The Nuclematic Program is automatic. 





It removes uncertainties, reduces supervision ol 
detail, and saves you money because it 
eliminates extra shipping charges. Your 
radiopharmaceuticals arrive calibrated for use 
on a prearranged schedule which you specify. 

Establish your program needs on the 
Nuclematic Program. If additional products are 
needed for special requirements, they can be 
supplied promptly from the Mallinckrodt local 
area laboratory nearest you. 

Ask your salesman for complete 
information, or write the address below. 
Ask why "We Think Even One Day is Too 
Long to Make a Patient Wait." 


Mallinckrodt 





RADIOPHARMACEUTICALS 


MALLINCKRODT CHEMICAL WORKS 
Box 10172 * Lambert Field 
St. Louis, Missouri 63145 


NEW! DIAGNOSTIC 
X-RAY EQUIPMENT 
PERFORMANCE KIT 


_ Contains all the test equipment for checking 
» \ the operation of diagnostic x-ray machines 
















This simple, low-cost, portable kit makes it easy for 
you to check your x-ray machines to make sure that 
you, your personnel and your patients are not being 
over-exposed. 





Determines 

W Table-Top Radiation of Fluoroscopic and B Half-Value Layer. 
Image-Intensifier Equipment. W Personal Exposure... and many 

B Stray (Scattered) Radiation. other tests. 


Ideal for training residents and technicians. 


8" For complete details, write for Bulletin 69-C 
UY NUCLEAR ASSOCIATES, INC. 


- (XJ 35 URBAN AVENUE, WESTBURY, NEW YORK 11590, PHONE (516) 333-9944 





DIRECTOR 
OF 
NUCLEAR MEDICINE 


EDMONTON, ALBERTA (CANADA) 
Position available May 1971 


Applications are invited for the position of 
Director, Department of Nuclear Medicine of 
the Dr. W. W. Cross Cancer institute. Appli- 
cants must be eligible for a comprehensive 
license from the Atomic Energy Board of 
Canada. 


This is a clinical position in a cancer Institute 
serving approximately one million persons in 
the northern half of the Province of Alberta. 


There is an exceptionally well equipped scan- 
ning laboratory and this is the major function 
of the department. 


Unlimited opportunity exists for clinical re- 
search and there are limited facilities for basic 
research. 


Please direct enquiries to: 


Medical Director 

Dr. W. W. Cross Cancer Institute 
11560 University Avenue 
Edmonton 61, Alta. | 

Canada d 











sodrast 


(bisacodyl tannex) 





Cly 


the colonic 
evacuant 
containing 


tannic acid 
and bisacodyl 


SEE NEXT PAGE FOR 
COMPLETE PRODUCT INFORMATION 





Li VSOOFAST . 
(bisacodyl tannex) 
A COLONIC EVACUANT 


Description: 


Each packet of CLYSODRAST contains 1.5 mg. of 
4,4'- (diacetoxydiphenyl) - (pyridyl - 2) methane 
complexed with 2.5 Gm. of Tannic Acid, N.F., in 
a readily soluble form. 

Actions: 

CLYSODRAST is a non-absorbable colonic evacu- 
ant which provides good cleansing of the colon 
when used as an enema. The tannic acid serves 
to solubilize the 4,4'- (diacetoxydiphenyl) - (pyri- 
dyl - 2) - methane as well as to inhibit the secre- 
tion of the secretory glands in the colonic mucosa. 


Tannic acid contained in CLYSODRAST is water- 
soluble and precipitates protein. Its astringent ef- 
fect inhibits secretion of mucus in the walls of 
the large intestine. 


Indications: 


CLYSODRAST (bisacodyl tannex) may be indi- 
cated for the preparation of patients for radio- 
logic examinations of the colon, sigmoidoscopy 
and proctologic examinations. 


Contraindications: 


CLYSODRAST is contraindicated in patients under 
the age of 10 because the possibility of absorption 
of tannic acid has not been adequately studied in 
this age group to warrant a conclusion of safety. 
CLYSODRAST is also contraindicated in cases with 
known or suspected extensive ulcerative lesions 
of the colon. 

Waming: 

Usage in Pregnancy 

Safe use of CLYSODRAST has not been estab- 
lished with respect to the adverse effects upon 
fetal development. Therefore, it should not be 
used in women of child-bearing potential, particu- 
larly during early pregnancy, except where, in the 
judgment of the physician, the potential benefits 
outweigh the possible hazards. 


Precautions: 


CLYSODRAST should be used with caution in a 
regimen where multiple enemas have been ad- 
ministered. Certain patients, because of age, de- 
bility, or underlying disease, require more gentle 
preparation than the routine castor oil and CLY- 
SODRAST (bisacodyl tannex) preparation. It is im- 
portant that the instructions for preparation and 
administration be followed in detail, and that the 
recommended dosages not be exceeded. 


Adverse Reactions: 

The following adverse reactions have been re- 
ported: Cramping, weakness, nausea and fainting. 
Dosage and Administration: 


It is important that the entire medical history and 
condition of the patient be considered in decid- 


ing the dosage regimen. Traumatizing procedures, 
such as repetition of enemas (with or without 
CLYSODRAST) should be kept at the minimum 
necessary to achieve the desired result. 
Cleansing Enema 

Prepare the cleansing enema by dissolving the 
contents of one packet (2.5 Gm.) of CLYSODRAST 
in one liter of lukewarm water and administer. 
Barium Enema 

Prepare the barium enema by dissolving the con- 
tents of one or not more than two packets (2.5. 
Gm. or 5.0 Gm.) of CLYSODRAST in one liter of 
barium suspension. If more than one liter of 
barium suspension is prepared, it is important 
that the concentration of CLYSODRAST (bisacodyl 
tannex) never exceed 0.5 percent (2 packets per 
liter). 4 
The total dosage of CLYSODRAST for any, one 
complete colonic examination, including the 
cleansing enema, should not exceed 7.5 Gm. (3 
packets). No more than 10 Gm. (4 packets) of 
CLYSODRAST should be administered to any in- 
dividual within a 72-hour period. 

Preparation of the Patient: 

General Procedure 

On the day prior to examination, the patient is 
placed on a residue-free diet. Castor oil, one to 
two ounces, is administered approximately 16 
hours before examination. On the day of exam- 
ination, the CLYSODRAST cleansing enema is 
given (see "Dosage and Administration") and ex- 
pelled. Results are inspected and if a considerable 
amount of fecal material is present in the toilet 
bowl, the enema mav be repeated. 


Routine Barium Enema — In addition to the gen- 
eral procedure outlined, above, good evacuation 
of the barium sulfate enema may be obtained by 
adding CLYSODRAST to the suspension as de- 
scribed under "Dosage and Administration." 


Double-Contrast Studies — Only barium sulfate 
which is specially processed and specially de- 
signed for this purpose should be used. In addi- 
tion to the "General Procedure" as outlined 
above, CLYSODRAST (bisacodyl tannex) may be 
added to the barium sulfate suspension. The 
CLYSODRAST serves in eliminating the excess 
radiopaque medium. After evacuation, a uniform 
deposition of the contrast substance remains on 
the colonic mucosa. The patient is then ready for 
the introduction of the air. 


How Supplied: 
CLYSODRAST is supplied in packets containing 
1.5 mg. of 4,4"- (diacetoxydiphenyl) - (pyridyl - 2) - 
methane and 2.5 Gm. of Tannic Acid, N.F. These 
packets are supplied in cartons of 25 and 50 
packets. 


Literature available on request . * 


Carolina, Puerto Rico 00630 , 


E Barnes-Hind Diagnostics 
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A film changer and 


. ELEMA-SCHONANDER 


film magazine in one 


ELEMA-SCHONANDER, INC..@ 699 LIVELY BLVD. @ ELK GROVE VILLAGE, ILL. 60007 @ (312) 593-6770 





 Radelin 
is still the 
X-ray SC reen 














STF- 


In spite of all the 
fancy and quick-sounding names, 
one fact remains: 


2 





fastest 





m Speed unmatched by any 
, other medical X-ray screen 


= 65% less patient exposure 
(compared to par speed) 


= No significant loss of detail 


= 5095 more phosphor used in 
manufacture 


=" Highest abrasion resistance 
= Maximum moisture resistance 


SR 


All the exotic names and 
confusing claims can’t obscure 
this basic fact: Radelin STF-2 is 
the fastest X-ray screen avail- 
able today, bar none. And 
Radelin gives you this speed 
bonus without significant loss 
of detail. 

Radelin’s more than a quarter 
century of intensive experience 
in calcium tungstate phosphor 
refinements made this possible. 


MEDICAL PRODUCTS DIVISION 


UNITED STATES RADIUM CORPORATION 


1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/TWX 710-584-2358 


available. 


But speed and detail aren't 
all. STF-2 is an easier screen 
to clean and keep clean. It has 
the toughest protective surface, 
high static and moisture 
resistance and it's dimensionally 
stable as well. 

It all adds up to total 
performance — the highest 
state of the art in X-ray screens 
today. So drop all the other 
names, and insist on Radelin STF- 


Curix X-Ray Films 


An all purpose, high quality, medium speed X-Ray Film for 
all general purpose Radiography. Type | has short scale 
contrast and extreme clarity of base. 


A specialized film, 25% faster than Type |. The higher speed 
factor of this film allows minimal exposure times for such 
specific uses as: Pediatrics, Portable Radiography, Esopha- 
geal Radiography, and other Specialized Procedures. 


A long scale X-Ray Film designed to produce the most 
subtle detail. Type III is used extensively by Radiologists 
wishing to see bone and tissue at equal levels in such pro- 
cedures as: barium studies, chest and abdominal studies, 
and foreign body localizations. 


SCOPIX — Photoroentgen Film 
OSRAY — Non-Screen Film 

RP UNIPAC — Direct Exposure Film 
CURIX COPY FILM 

OCCLUSAL DENTAL X-RAY FILM 
TYPE G-138 — Automatic Processor 
Chemicals 


Agfa-Gevaert Medical X-Ray Films are designed for all automatic and manual 
processing systems — are available in all standard packaging plus the eco- 
nomical and convenient Econopac 500. 


free 





. a film for all reasons 


LOW X-RAY CORPORATION 
161 Sixth Avenue, New York, New York 10013 


(Exclusive Distributors of Agfa-Gevaert Medical X-Ray Films) 








Í X-RAY FACSIMILE 


To be more exact, Barosperse 
has been used in millions of 
G.I. examinations in more 
than 30 countries around the 
world. Which makes 
Barosperse the most widely 
accepted of all barium sulfate 
formulations by far. And 
with good reason. 

With Barosperse, you get 





films of unexcelled diagnos- 
tic quality and definition of 
detail. Used for upper or 
lower G.I. series, this formu- 
lation has the fluidity and 
coatability to fill in the folds 
and convolutions of the entire 
G.I. tract. The opacity to 
provide sharp, accurate, 
readable visualizations. And 
the rapid transit and flow 
necessary to speed barium 
procedures. 

Barosperse saves time on 
both preparation and proce- 





dure. It mixes with water 
and is dispersed in 20 to 30, 
seconds. Barosperse requires 
minimum fluoroscopic time 
resulting in minimum radi- 
ation. Superb small bowel 
delineation is normally 
accomplished in 30 to 90 


minutes. 


Barosperse is both pleas- 
ant tasting and convenient. 








Barosperse gets into more G.L. tracts in more countries 


Most patients readily accept 
the smooth, pleasantly flav- 
ored mixture; and both single 
dose and bulk packaging 
permit greater flexibility and 
convenience in the lab. 

So when you think of 
barium sulfate, think of the 
formulation more radiol- 





than any other contrast medium of its kind. 


ogists and gastroenterologists 
in more than 20 countries 
use. Barosperse. 

Barosperse? (Barium 
Sulfate Formulation) is 
available in the following 
convenient packages. 

Barosperse Esophageal 
Cream in | 00-gm and 
320-gm tubes. 

The Barosperse Single 
Dose Oral Unit. 


The Barosperse Dispos- 


able Barium Enema Unit. 
The Barosperse Dispos- 

able Direct Air Contrast 

Barium Enema Unit. 
Barosperse, for bulk use, 


in 10 lb., 25 lb., and 100 Ib. 


drums. 
Mallinckrodt A 


Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 








Ohio-Nuclear s Model 84 radioisotope scanner provides 
you with the shortest TOTAL SCAN PROCEDURE TIME 
1 


available—contributing to patient comfort while improving 
! Ae 


SEE E NE NO MN eee ee UR PEE 
mow if if done: Vua! detectors, capabie of operation at 


f 
he ues. 
phe 
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750 cm. /min. Dr oduce simultaneous Opp posed views 
less time vende required by other scanners. Qur 
unique SCAN MINIFICATION (image reduction) further 


reduces TO AL SCAN PROCEDURE TIME. How? By 


: i H is ' . 
permitting you to scan at higher speeds while stil! retaining 


speeds ol 
i 
i 


highest diagnostic quality 
T : i; za i a } i E k c A s i : 
Ihink about these Model 84 advantages when planning 


ine needs o! your department of n medicine. Ayn 


s i 14 . 
illustrated brochure | giving full details about this unique 


i 
instrument is available. lelodheno CO alie ect or write for your 


Q 


ohio-nuclear, inc. 


pU 





7700 St. Clair Ave., Mentor, Ohio 44060 (916 


M. 


AP & Right Lateral 

Loppesing views done semullanacusly pay j n ose 6 csiumuligne i , 
Minified 9:1 Lung Scan Minibed 5:1 Whole Body Bone can AA d 2:1 Liver Scan 

Dose: 300uCi Radionuclide: 131(4 Dose: 3 mti idi Bas : 5 mOC: — Radionuc 

can Speed: AP-—PA 380 cm. jmin, Post an id 300 cm./min. 

ne RL—LL 9BS cm /min. i OTAL 6 SCAN PROCEDURE TIME: 
TOTAL aN PROCEDURE TIME: 10 mn. (9 views) 








Courtesy of buds. £x Smith, Je, MUD. 
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Trouble knows no time of day. X-ray processing equipment can become 
jammed or break down at any hour. 

That’s why Acan X-Ray has a 24-hour around-the-clock emergency 
repair service. Our skilled technicians are always on call to serve you — 
whatever the time of day or night. 

In addition to being available around-the-clock, Acan X-Ray also 
provides complete parts and inventory supply, as well as all major 
brands of concentrated and pre-mixed chemicals. 

When you have a problem — or need fast service — call 


ACAN X-RAY 


a subsidiary of 


ED AN. Pun c i 
AM, Sferat . Metal Company, Sne. 











Over 1000 examinations 
by 18 investigators prove 
the efficacy of 

drip infusion pyelography 


RENO-M-DIP 


Meglumine Diatrizoate Injection U.S.P 
(30%-For Drip Infusion Pyelography) 


The diagnostic effectiveness of drip infusion pyelography has been 
established in over 1000 radiologic examinations of individual patients 
by 18 independent investigators.! 

In a composite of the 1,062 patients studied and reported upon, 87% 
showed excellent to good urograms. In these studies, 728 patients 
received a 1:1 dilution of a60% solution of meglumine diatrizoate, and 
334 received the ready-to-use 30% solution. 


These studies also showed that not only are dense nephrograms obtained 
with the drip infusion pyelography procedure, but satisfactory cystograms 
are also provided. In addition, pictures of the ureter were definitive — 
usually with complete visualization on one film. 


Drip infusion pyelography was used successfully even in cases with 
various degrees of azotemia—and in many instances was shown to avoid 
the need for retrograde pyelography. 

Better visualization 

Improvement over regular I.V. pyelography was shown specifically in 
89.5% of 180 cases by 8 of the 18 investigators.’ 

Adverse reactions 

Adverse reactions were generally mild and occurred in 6.7% of the 
cases. The most frequent reactions were nausea and urticaria (see brief 
summary on next page). (All meglumine diatrizoate solutions used were 
equivalent to 3096 concentration.) 

A convenient bottle 

The bottle containing Reno-M-DIP is calibrated, to make dosage 
measurement easy. It has a standard screw-neck that accommodates all 
the usual attachments. It will take any top —screw-top, needle or spike. 
Drip infusion pyelography is a simple, reliable, and relatively safe proce- 
dure for diagnosis of urologic disease process. Use Reno-M-DIP 
whenever drip infusion pyelography is indicated. 


1. Data on file at The Squibb Institute for Medical Research. 
See next page for brief summary. 


SQUIBB 


The Priceless Ingredient of every product 


Nhenever 
lrip baa 


yyeloara 
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RENO-M-DIP 


Aor E Diatrizoate Injection U.S.P 
O96-For Drip Infusion Pyelography) 


ieno-M-DIP'M (Meglumine Diatrizoate Injection U.S.P.) 
or drip infusion pyelography provides a ste rile, 2 iqueous 
solution of 30% meglumine diatrizoate which contains ap- 
jroximately 14% (42.3 grams per 300 cc.) bound iodine 
ind 0.0496 disodium edetate as a sequestering agent. 
rhe solution contains approximately 0.054 mg. (0.002 
nEq.) sodium per cc. (16.2 mg. per 300 cc.). 
>ontraindications: Contraindicated in persons hypersen- 
sitive to salts of diatrizoic acid. Urography is contraindi- 
ated in patients with anuria. 

Narnings: A definite risk exists with the use of contrast 
igents in excretion urography in patients with multiple 
nyeloma. There has been anuria with progressive ure- 
nia, renal failure and death. This risk of the procedure 
n these patients is not a contraindication; however, 
Yartial dehydration in preparation for study is not rec- 
ymmended since it may predispose for precipitation of 
nyeloma protein in renal tubules. No therapy, including 
lialysis, has been successful in reversing this effect. 
Myeloma should be considered in persons over 40 be- 
ore undertaking urographic procedures. 

In cases of known or suspected pheochromocytoma, il 
the physician feels that the possible benefits outweigh the 
considered risks, radiopaque materials should be admin- 
istered with extreme caution; however, an absolute mini- 
mum of material should be injected, the blood pressure 
should be assessed throughout the procedure, and mea- 
sures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous 
individuals when injected I.V. or intra-e oed Although 
a history of sensitivity to iodine per se or to other contrast 
media is not an absolute contraindication, administration 
of meglumine diatrizoate requires extreme eun in such 
cases. Meglumine diatrizoate should be used in pregnant 
patients only when the physician deems its use essential 
to the welfare of the patient since safe use during preg- 
nancy has not been established. Perform thyroid function 
tests prior to administration of meglumine diatrizoate since 
iodine-containing contrast agents may alter the test results 
Perform urography with extreme caution in persons with 
severe concomitant hepatic and renal disease. 
Precautions: Diagnostic procedures involving use of con- 
trast agents should be performed under the direction of 
personnel with prerequisite training and a thorough knowl- 
edge of the particular procedure. Appropriate facilities 
should be available for coping with situations which may 
arise as a result of the procedure and for emergency treat- 
ment of severe reactions to the contrast agent itself; com- 
petent personnel and emergency facilities should be 
available for at least 30 to 60 minutes after I. V. administra- 
tion since delayed reactions have been known to occur. 
These severe life-threatening reactions suggest hypersen 
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Sitivity to the contrast agent. A personal or family history 
of asthma or allergy or a history of a previous reaction to a 
con rast agent warrants special attention and may predict 
more accurately than pretesting the likelihood of a reaction 
although not the type nor severity of the reaction in the in- 
dividual. The value of any pretest is questionable. The 
pretest most performed is the slow injection of 0.5—1.0 cc. 
of the preparation which may be given through the needle 
to be us ia for the full dose. If no reaction occurs within 15 
minutes, the full dose may be given; however, this does not 
erue the possibility of reaction. Should the test dose 
produce an untoward response, the necessity for continu- 
ing the examination should be reevaluated. If deemed es- 
sential, examination should proceed with all possible 
caution. In rare instances, reaction to the test dose may be 
extremely severe; therefore, close observation and facil- 
ities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with 
liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents; therefore, if known 
or suspected hepatic or biliary disorder exists, administra- 
tion of meglumine diatrizoate should be postponed follow- 
ing the ingestion of cholecystographic agents. Consider 
tne functional ability of the kidneys before injecting meglu- 
mine diatrizoate. 

The recommended rate of infusion should not be ex- 
ceeded. The diuretic effect of the drip infusion procedure 
may hinder an assessment of residual urine in the bladder. 
Adequate visualization may be difficult or impossible in 
uremic patients or others with severely impaired renal 
function (see Contraindications). 

Adverse Reactions: Reactions most frequently encoun- 
tered with drip infusion pyelography are nausea and urti- 
caria. Chills, metallic taste, vomiting, dizziness, a rise Or 
fall in blood pressure, itching, flushing, or generalized feel- 
ing of warmth, sneezing, etc. may occur and, rarely, may 
be severe enough to require discontinuation of dosagé& 
Severe reactions which may require emergency measures 
(see Precautions) are a possibility and include cardiovas- 
cular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, confu- 
sion, and cyanosis progressing to unconsciousness. An 
allergic- like reaction ranging from rhinitis or angioneurotic 
edema to laryngeal or bronchial spasm or anaphylactoid 
shock may occur. Temporary renal shutdown or other 
nephropathy may occur. Intravenous injection of ®meglu- 
mine diatrizoate in a more @oncentrated formulation has 
produced a few instance of a burning or stinging sensa- 
tion and of venospasm or venous pain. 

Supply: Bottles of 300 cc. 


e 196! E.R. SQUIBB & SONS, INC. 


S UIB EE Pr icele ess Ingredient of every product 
or and integrity of its maker.’'™ 
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CHESTOMAT 


FILM CHANGER SYSTEMS 
For Chest Radiography 





THE NEW CHESTOMAT SYSTEMS 
COMPLETE WITH AUTOMATIC DEVELOPING UNIT 





There are several combinations for 
all types of thoracic radiography. 
CHESTOMAT Systems make 


work easier, save time 
SCHICK pean Hem E 
and money. See your dealer 
X-RAY for more details, or 
writeto... 


SCHICK X-RAY CO., INC. 


415 Green Bay Road - Wilmette, Illinois 60091 
Phone (312) 256-4700 
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Introducing new HALSEY* 
77 ` 


Chron-[-System | 


A revolutionary new technique One of the most important new developments « 


in radiographic identification in recent years, 


that takes positive patient-film New Halsey Chron-I-System provides simple, 
rapid, positive patient-film identification 


identification out of the dark. in ordinary daylight. 


Consisting of four basic components— Chron-l- 
Settes (cassettes), Chron-I-Screens (intensi- 
fying screens), Chron-I-Serts (cassette 
insertion strip and patient-identifying labels) 
and a specially designed Exciter unit —new 
Halsey Chron-I-System is independent of A. 
x-radiation (hence no burn-out ) and permits 
positive identification to be performed prior 
to, or after the x-ray examination. The need for 
identification printers is also eliminated. 





4 simple steps... Ask your dealer for a demonstration today! 


Pht 


in broad daylight! 












1.Type or write Step 2. Mount label on Step 3. Insert Chron-!- Step 4. Insert Chron-l- 


J pen or pencil) pa- Chron-I-Sert insertion Sert (label on strip) into Sert into Chron-I-Sette 
Jata on special label. strip, and send into x-ray Exciter for a few moments slot. Remove in 3seconds. 
room with patient. and then withdraw. Patient-film identification 


is compleste—proceed 
with radiographic exam- 


ination. 
MEDICAL PRODUCTS DIVISION 


US UNITED STATES RADIUM CORPORATION N 


1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/TWX 710-584-2358 
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Neo-Cholex Powder 


~ (Hgh-fat meal 


the 
| " h-fat meal 
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Widest Barium Line | 
C. B. FLEET CO., INC., 
Lynchburg, Va. 24505 


P37A70 






The Competitive Wedge 


A visual illustration of the increased | 
sensitometric response gained with. 
Hunt Chemistry. 


Chen tr reaching beyond the limits of sensitometric response 
IS y that competitive developers are capable of p. oducing. Includes 
Sensi-Mat Developer and Replenisher, Premium 90/90 Developer 
and Replenisher, and Sensi-Mat Fixer and Replenisher. 


providing simple procedure for the precise control 


LE 
Equipmen of the desired sensitometric standard your x-ray department establishes. 





The Hunt Sensi-Mat Control System 
expands the limits of sensitometric 
response and maintains the upper 
limits of informational content. 








ven 





Now there is no longer a need to compensate for the many 
limitations of 90-second film processing. Whether you work 

to achieve more information in soft tissue areas, more contrast. 
longer or shorter scale, more or less latitude... the precise 

results are obtainable with Hunt Sensi-Mat Developer and 
Replenisher and Hunt Premium 90/90 Developer and Replenisher. 


These results can be precisely replicated day-after-day 
in your x-ray department with the use of Hunt Sensi-Mat Control 
Equipment. 

Hunt Sensi-Mat Developer and Replenisher, 
ultra-concentrate developer, will produce more information in 
the higher density ranges, providing greater latitude in a 
radiograph as required. 


Hunt Premium 90/90 Developer and Replenisher 
(the Type Il Developer in the Sensi-Mat Chemical System), an 
ultra-concentrate, is designed to produce 90-second films at 
the lowest temperature of any competitive developer and 
produces a density graduation of the highest useful contrast 
ranges. 

Hunt Sensi-Mat Fixer and Replenisher js the 
companion fixer to developers in 
the Hunt Sensi-Mat Control ene eon 
System. mun, throughout the country. 
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PHILIP A. HUNT CHEIVIICAL CORPORATION 


PALISADES PARK, NEW JERSEY * PHILIP A. HUNT COMPANY (CANADA) LTD TORONTO 


PRINCIPLES OF SOUND CONSTRUCTION 





Vector pasa 


To a mathematician or engineer this shape is beautiful . . . because its des ign is based on 
principles of sound c dh iction. Fu Bon ion is foremost. Non-essential frills are eliminated. 


So too with Continental X-ray products. We always strive to produce the best engineered 
equipment in the field. We are intet rested in diti construction rather than just surface, 
appearance. And we have never compromised on a component or a design merely to 
maintain a low price. 


Maybe that's why we're the only X-ray equipment manufacturer mmis "t v m 
that has the confidence to back up its products with a full C iP ii 


T aRar rip paranmtoac 
five year guarantee. wen ull d: lini ie 





© X-RAY CORPORATION 


15 y" woe PEU SS e A £49) 2 ie ae A 
1536 North Clybourn Avenue, Chicago, Hinos 60610, U.S.A. (312) 642-3711 








Lung scanning? 
All macroaggregated serum albumins 


are not the same. Macrosc 
offers all 5 of these benefits: - 


* Uniformity of particle size distribution 


* Minimal free iodide 


Macroscan-131 is aseptically prepared and non-. 


pyrogenic. It is ready to use and should not be 
heated prior to use. 


INDICATIONS: For scintillation scanning of the 
lugs to evaluate total, unilateral, and regional 
arterial perfusion of the lungs. 


WARNINGS: Radio-pharmaceutical agents 
should not be administered to pregnant or lac- 
tating women, or to persons less than 18 years 
old, unless the information to be gained out- 
weighs the hazards. There is a theoretical haz- 
ard in acute cor pulmonale, because of the tem- 
porary small additional mechanical impediment 
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Superior manufacturing technique (supernatant i is removed _ 
in the manufacturing process) 


Safety (no recorded reactions to date in thousands of scans) 
Cost (lowest of the 3 leading products) 


. to pulmonary blood flow. The possibility of an 
" immunotogieal-response to albumin should be 


kept in mind when serial scans are performed. 
If blood is withdrawn into a syringe containing 
the drug, the injection should be made. without 
delay to avoid possible clot formation. — 


PRECAUTIONS, ADVERSE REACTIONS: Care 
should be taken to administer the minimum dose 
consistent with patient safety and validity of 
data. The thyroid gland should be protected by 
prophylactic administration of concentrated io- 
dide solution. Urticaria and acute 
cor pulmonate, possibly related to C) 
the drug, have occurred. 009249 


M AC R OSCA N -1 31 AGGREGATED: DAD (1121) ALBUMIN (HUMAN) 


Each milliliter contains 1 to € mg. aggregated human serum albumin labeled with iodine 131, with benzyl alcohol, 0.9%, as preservative. Ra- 
dioactivity is usually between 800 8nd 1300 microcuries per ml. on first day of shipment. For full prescribing information, see package insert. 


ABBOTT LABORATORIES North Chicago, Illinois 60064 
° World's Leading Supplier of Radio-Pharmaceuticals ° 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


How to do sophisticated : 
pneumoencephalographic studies 

without a special room and 

$125,000 worth of equipment. 


Superb equipment exists for larger institutions 
handling an abundance of pneumoencephalographic 
work. In these institutions, the allocation ofa 
permanent room plus $125,000 for necessary 
equipment is readily justifiable. But how about the 
smaller hospital whose patient load requiring such 
procedures is modest, but whose insistence on the 
availability of sophisticated techniques is anything 
but modest? Must the ability to handle these 
procedures be compromised or sacrificed because 
patient loads are small? 

Happily, no. The new Picker-Kermath Chair 
now gives smaller institutions the capability for 
pneumoencephalographic work without the need for 
a permanent room and expensive neuroradiological 
equipment. Roll this chair into any room with a 
standard ceiling tubemount and plug it in. Result: 
the site has been simply converted into a high- 
quality installation for pneumoencephalography and 
autotomography. This chair also converts—simply— 
into a sturdy table or couch for angiography or 
neurosurgery. And justas easily, the chair can be 
rolled out of the room to free it for other activities. 
The cost for this, surprisingly, is under $8,000 with 
all accessories. euh 

There is a Picker-Kermath Chair located 
somewhere near you and we'd welcome the 
opportunity to demonstrate it. So if you have a need 
for its impressive capabilities, why not ask us fora «€, 
demonstration? For more information or a 
demonstration simply speak to your local Picker 
representative or write Picker Corporation, 

595 Miner Road, Cleveland, Ohio 44143. 
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GE INNOVATION 


Answering Technic with Technology 
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The problems facing radiology 
aren't new. Yet, their significance 
and impact undergo a continual 
face-lifting ... growing to such 
proportions that answers, now, 
are imperative. Answers to the 
need for more diagnostic 
information... heavy, growing 
patient volume...a continuing 
concern for maximum safety... 
and rising patient care costs. 


All of which raises one more 
equally critical question: “How?” 


At General Electric, we are 
convinced that one avenue lies 
through innovation... by applying 


Ve put 


our technology to the develop- 
ment of medical systems 
which answer today's needs 
and accurately anticipate 
tomorrow's. 


Specific examples of how GE 
answers technic with technology 
include: The Maxiray line of x-ray 
tubes with higher instantaneous 
exposure ratings, which permit 
the generation of more radiation 
through a smaller focal spot and 
reduce exposure times; the 
CMX-110 mobile x-ray unit which 
operates without a cord, yet 
delivers radiographic results that 
match those of a polyphase 
procedure room; Telegem 
integrated systems that multiply 
the procedures performed in a 
single roomto relieve patient-load 
problems; and GE's Sentry 
Collimator which minimizes 





more 


patient radiation exposure, 
improves film quality, increases 
the technologist's efficiency. 


No wonder more radiology 
departments across the country 
rely on General Electric 
answer systems for solutions 

to their critical equipment and 
procedure problems. 
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systems so youll get 
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The answer systems 
add a new dimension 
to GE leadership 


They're all together now ... the quality you've 
trusted; the safe, high-level systems performance 
you've depended on; plus this lineup of products 
which convincingly demonstrates GE's innovative 
capability. 


Ask your GE representative to help you choose the 
combination of medical systems that can answer 
your specific needs now and for years to come. 
The answer systems from General Electric. 





FLUORICON 300/CINE 180 





TELEGEM 90 


GENERAL QD ELECTRIC 


General Electric 
Medical Systems, 
Milwaukee, Toronto, 
Liege 

















MAXIRAY X-RAY TUBES TELEGEM 15 





MAXITOME TOMOGRAPHIC SYSTEM 


Other GE answer systems: 


MSI GENERATORS € GE-3000 PANORAMIC X-RAY S Y S fay 
@ MONITROL/90 and MONITROL/15 TABLES @ RT TABLE 
(RADIOGRAPHIC/TOMOGRAPHIC) e MONOTRIEVE 
INFORMATION STORAGE/RETRIEVAL SYSTEM € GE ROLL FILM 
CHANGER € GE VERTICAL BUCKY STAND 
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HE American Radium Society has 

been associated since its origin with 
the remarkable advancements made in the 
therapy of cancer. We can note with pride 
that many of our members contributed in 
making progress possible. However, we 
should also note that in spite of the im- 
provements made in its cure rate, cancer 
remains a primary problem confronting the 
medical profession in the United States. 
Consistent with the tradition of our Society 
our members are, and should continue to 
be, engaged in the search for better solutions 
to this challenging problem. It 1s mv con- 
viction, that we can better serve the ideals 
of our Founders and make greater thera- 
peut gains by unifving our efforts and by 
freeing ourselves from the confining boun- 
daries of specialties and institutions, in 
order to improve the delivery of medical 
care. Àn immediate improvement in the 
cure rate of cancer is possible if we can 
succeed in developing a better organized 
combined therapy and a regional medical 
system capable of delivering the best 
therapy to all patients. 


Considering the magnitude of the task, 
the clinical and research forces devoted to 
this effort are small and deficiently. or- 
ganized, especially when compared with 
other medical specialties. The reasons are 
multiple: history, geographv, economics. 
Probably the mostoutstanding reason is the 
historic development of our segment of the 
medical profession. Perhaps it will help us 
to understand our present problems if we 
re-live the highlights of the development of 
cancer therapy in this country. 

This development can be traced by eras 
represented by outstanding men with 
original ideas and great energy. There is 
considerable overlap between eras, perhaps 
as a result of some men who were unde- 
cided, too conservative, or ignorant of new 
advancements, and, furthermore, because 
many of the men who represented one 
period set the foundations for the following 
period. 

The first era is one of disorgantzed efforts 
—each man by himself with a paucity of 
knowledge and resources, armed only with 
his daring, and frustrated by the failure of 
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his attempts. It began in the pre-anesthetic 
age when a bold "surgeon" made some 
therapeutic attempt in desperate situa- 
tions. This era extended from the use of the 
red hot iron rod to the well-regulated, 
aseptic surgical act. At the beginning, it 
probably consisted of the elimination of 
exophytic masses in the breast and of other 
extruding malignancies, or the quick ampu- 
tation of a limb hopelessly involved by 
tumor. The landmark for the end of this 
era is the work and concepts of Halsted and 
his development of a rational surgical ap- 
proach to the treatment of breast cancer. 

This was followed by a period of a sys- 
tematic surgical method in cancer therapy 
aided by satisfactory anesthesia. Now sur- 
geons can plan to remove tissues and organs 
invaded by malignant tumors. They de- 
velop and apply new techniques with the 
hope that some cures will crown their 
efforts. 

This period yielded slowly to the next, 
with considerable overlapping of time. The 
new period initiated the foundation of 
- modern cancer therapy with original rudi- 
mentary attempts at combined therapy. 
Surgeons and gynecologists, impressed by 
the experiences of their European colleagues, 
began experimenting enthusiastically with 
radium, some of it prepared by Madame 
Curie. Radium therapy was born without 
the clear limits of a specialty. Its early ap- 
plication to the treatment of cancer by 
surgeons and clinicians strengthened the 
foundations for radtotherapy. Radiation was 
used in hopeless, inoperable cases or oc- 
casionally combined with surgery. H. H. 
Janeway is the outstanding name of this 
period. His desperate efforts to develop a 
system for the proper usage of radium in 
the treatment of tumors were enhanced by 
his faith in the new modality of treatment 
and-his hope of finding a solution to his own 
devastating problem—an incurable tumor 
of the jaw. It was very unfortunate for him 
and the specialty that his hope was not 
realized. Other outstanding names of the 
same era were R. Abbe, who used inter- 


JANUARY, 1971 


stitial radium for the first time in the treat- 
ment of cancer in the United States, H. 
Kelly, who started to apply radium syste- 
matically to pelvic malignancies, and two of 
our Founders, J. T. Case and H. K. Pan- 
coast, who pioneered in the use of roentgen 
rays in therapy and diagnosis. 

With the development of new knowledge 
and techniques, a master specialist to solve 
all the problems related to cancer patients | 
was needed. This concept gave birth to the 
oncologist, who acquired his main back- 
ground in surgical training with additional 
training in pathology, diagnostic proce- 
dures, and radiotherapy. The Memorial 
Hospital in New York became the primary 
center for training in this specialty. The 
approach was multidisciplinary indeed; 
however, all the disciplines were crowded 
in the same individual. The system pro- 
duced outstanding men and a marked 
improvement in the therapy of cancer. I 
cannot fail to mention George Pack as the 
notable man of this era. However, before 
the first generation of oncologists aged into 
retirement, it became evident that the 
amount of knowledge necessary for a man 
to efficiently solve all the problems of his 
cancer patients was overwhelming. 

This last accumulation of information 
and new procedures, combined with the 
example of European centers, signaled a 
new age in the therapy of cancer. The 
characteristic of this new era is the “con- 
fined specialist," which began with the 
surgeon and the radiologist interested in 
cancer treatment. As new information, 
techniques and equipment increased, the 
limits of the specialties narrowed: the"Head 
and Neck, Gynecology, Urology, and 
Thoracic Cancer surgeons; and the radio- 
therapist; radiophysicist; and radiobiolo- 
gist emerged. More recently the field has 
benefited from a new group of specialists, 
the chemotherapists, who have contributed 
to our understanding of malignant pro- 
cesses and their treatment. This prolif- 
eration of subspecialties brought with it a 
contest for supremacy, because each special- 
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NEGATIVE PIONS: THEIR POSSIBLE USE IN 
RADIOTHERAPY* 


By V. P. 


LONG ISLAND, NEW YORK 


UPTON, 


HE possible advantages of negative 

m mesons in radiotherapy have been 
outlined in an initial paper by Fowler and 
Perkins in 1961,* and in a number of sub- 
sequent publications by these and other 
authors. 95-192539 Beams of negative r 
mesons to date have been of low intensitv, 
adequate for physical and dosimetric stud- 
ies, but marginal for radiobiologic studies. 

The purpose of the present paper is to 
review the current status of the physics, 
dosimetry, and radiobiology of negative 
r mesons 1n order to assess their potential 
usefulness in radiotherapy. 

With currently available approaches to 
radiotherapy, it is necessarv to irradiate 
normal tissue with the same quality radia- 
tion as delivered to the tumor, and often 
large amounts of normal tissue are exposed 
to essentially the same dose and dose rate 
as is the tumor. Thus the differential effect 
on tumor versus at least some normal tissues 
must depend to an appreciable degree on 
differences in biologic factors and responses 
between tumor and exposed normal tissues; 
eg., absolute radiosensitivity, repair* or 
recovery capabilitv, oxvgen tension. 

Should it be possible to expose the tumor 
tissue to radiation of a quality (LETT) 
that is significantly « lifferent from that de- 
livered to normal tissue, the possibility 
would exist of employing physical as well 


* Rep air here is used to denote repair of sublethal cellular radia- 
tion injury. Recovery denotes over-all tissue restitution, and may 
include repair, cell division and other factors. 

+ Linear Energy Transter. Refers to energy absorbed per unit 
track; is the same as rate of energy loss or dE/dx under some 
conditions, 
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as biologic factors to enhance the probabil- 
itv of therapeutic success. This possibility 
exists with negative m mesons. 

A limitation in radiation ther: apy that 
may be determining in at least some ty pes 
of tumors involves so-called “hypoxic cells.” 
Most tumors contain foci of poorly oxy- 
genated cells, presumably as a result of 
impaired blood supply. It is a well estab- 
lished fact in radiation biology that hypoxic 
cells exposed to x or gamma radiations are 
protected by a dose factor of as much as 3; 
i.e., three times the radiation dose may be 
required to inflict a given amount of dam- 
age on a population of hypoxic cells 
would be required if the cells were well oxy- 
genated. If densely ionizing radiations (such 
as alpha particles in the several MeV en- 
ergy range, or recoil protons from elastic 
collisions of fast neutrons with hydrogen 
nuclei) are used, however, the factor of 
protection afforded hypoxic cells is con- 
siderably less than 3. Thus, densely ionizing 
radiations would E ameliorate the 
problem of hypoxic tumor cells. 


I. PHYSICAL CHARACTERISTICS OF 
THE T^ BEAM 
A. PHYSICAL INTERACTIONS; ENERGY 
DEPOSITION IN TISSUE 
The negative + meson has a mass 273 
times that of the electron, or approximatelv 
1§ per cent of that of the proton. Along 
most of the path of a r meson in matter, it 
behaves much like an electron as rewards 
rate of energy loss (or dE/dx). Near the 
end of its range, the slowed down meson is 





* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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Part of Symposium: High LET Radiation. Moderator, Michel Ter-Pogossian, Ph.D. 

Modified after the report of the 4d Hoc Pion Review Committee convened by the Division of Biology and Medicine of the U. S. 
Atomic Energy Commission. The Committee, consisting of F. Bloedorn, V. Bond (Chairman), J. Brennan, G. Fletcher, H. Kaplan, 
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10 YVP 
[ T 4 1 | T 
o 
E a 
< 
x 
ul 
o» 
o 
O 
| 
E 
9 2 
d 
a 
i 
z 
uJ 
I 
o 
‘= 
l 
x l y 
= 
a 
WW 
O 
| Paali 
o IO 20 30 40 
CENTIMETERS OF WATER 
lic. 1. Depth-dose curve in tissue for a beam of 


pure T^ mesons. Momentum 190 MeV/c +5 per 
cent. (S. Curtis, calculated.!") 


captured in atomic orbits to form a “mesic 
atom," which then disintegrates. 

In tissue, nuclear reactions with negative 
r mesons occur at the end of the particle 
track, principally with carbon and oxygen. 
The cross section for interaction increases 
linearly with Z. Interactions with oxygen 
may be taken as typical, and data are 
given*!"7 for a beam of negative m 
mesons with an energv of 96 MeV, a mo- 
mentum of 190 Mev/'c, a momentum spread 
of +5 per cent, and a range in tissue of 
approximately 25.5 cm. Of the rest mass of 
140 MeV, approximately 96 MeV is con- 
verted to energv of emitted particles, and 
approximately 44 MeV goes into nuclear 
excitation and the binding energv of the 
nucleus. Particles produced at the end of 
the particle track and their approximate 
average energies are as follows: protons 
(14 MeV); alpha particles (8 MeV); Z 
>3 (4.4 MeV); and neutrons (69 MeV). 
The average numbers of these particles per 
star are in approximately the following 
proportion: protons, 0.95; alpha particles, 
0.99; Z 23, 0.78; and neutrons, 2.7. The 
energy spectrum of each type of particle 
covers a wide range. Recoil particles from 
nuclear interactions must also be taken 
into account, since the energy and range 
are appreciable. Some ṣo per cent of the 
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recoils have ranges of 4 microns or more in 
tissue. 

A beam of negative 7 mesons thus, bv 
undergoing dE ‘dx losses much as do beams 
of other charged particles, produces a 
Bragg curve in tissue or other matter. In 
addition, because of nuclear distintegrations 
confined essentially entirely to the end of 
the range of the negative m mesons, ad- 
ditional energy in the form of high LET 
radiation is liberated in the region of the 
“peak” of the Bragg curve of the negative 
m mesons. Such a curve, showing the pri- 
mary Bragg peak of the negative 7 mesons 
and the added energy from star formation at 
the end of the range, is shown in Figure 1.%?!” 
The curve is for a pre negative m meson 
beam with a momentum of 190 MeV/c, and 
a momentum spread of § per cent. The peak 
to plateau dose ratio 1s approximately 3.4 
to 1, and the full width at half maximum is 
about 4 cm. These values will vary with the 
energv spread of the beam. 


B. RADIATION QUALITY 


The plateau region of the depth-dose 
curve results mainly from dE/dx losses of 
the negative pions. The LET is thus quite 
low, similar to that of electron beams. 

Calculations and some measurements are 
available on the quality of radiation in the 
peak region of the depth-dose curve.? 95.7 
These values are shown in Figure 2 for a 
beam contaminated with electrons and 
muons. Some data on LET and Y spectra 
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for a contaminated beam of m~ mesons stopped jn 
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obtained? with a Rossi tvpe proportional 
counter are available, and the quality as 
measured experimentally agrees substan- 
tially with that predicted by calculation and 
shown in Figure 2. The peak region of the 
curve consists of radiations of widely vary- 
ing LET. Residual negative pions in the 
peak region are, of course, very low LET. 
All higher LET components are born within 
the peak region, Protons vary widely in 
energy and in LET; the range is relatively 
short, and thus essentially all of their en- 
ergy 1s deposited in the peak region. Alpha 
ravs and higher Z nuclei constitute verv 
high LET radiations of short range in 
tissue. Fast neutrons are born within the 
peak region, and have a wide energy spec- 
trum. The mean free path extends bevond 
the peak region. 


II. RADIOBIOLOGY OF THE 7T ^ BEAM 


LT RBE*; REPAIR OF SUBLETHAL CELL DAMAGE 


The plateau portion of the negative pion 
beam is of very low LET, and the RBE is 
approximately 1.0. A sizable portion of the 
dose in the peak region of the r~ depth-dose 
curve 1s contributed by relatively high LET 
radiation, and thus the RBE of radiations 
in the peak region will be higher than that 
of the plateau. Direct measurements of the 
RBE in different regions of the depth-dose 
curve for m~ pions, determined for different 
doses and dose rates, will be presented be- 
iow. However, numerical values for the 
RBE of high LET radiations usually vary 
considerably with absolute dose (or degree 
of biologic effect) and with dose rate (or 
fractionation pattern) emploved in the 
determinations. These variations are of 
considerable importance, not only in com- 
paring the RBE values for the m~ beam 
with those for other high LET sources, but 
in determining which values are applicable 
to different therapeutic regimens. Thus the 
nature of and reasons for the variation of 
RBE with dose and dose rate will be re- 


* Relative Biologic Effectiveness. The inverse ratio of the dose 
of an unknown (usually high LET) radiation to that of a standard 
x er y radiation, required to produce the same degree of the same 
biologic effect. 

e. 
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Fic. 3. Effect of protraction on cell survival rates 
following exposure to high and low LET radiations 
(schematic). 

viewed briefly before experimental data 

obtained with the r~ beam are discussed. 

Cellular dose-effect curves for high and 
low radiation, shown in Figure 3, are 
schematic, and are representative of the 
work of a number of individuals.??.* 1? 
Curves a and b are for high and low LET 
radiations, respectivelv, both delivered at 
high dose rates (>10 rads/min.). Curve 
c is for low LET radiation delivered at low 
dose rates (of the order of 10 rads/hr.), or in 
fractions separated in time by several hours 
or more. Curve d is a hvpothetical curve 
that mav represent the extreme of what 
might be achieved with low LET radiation 
at extremelv low dose rates or in repeated, 
very small fractions of dose. Curve e is for 
high LET radiation, delivered at low dose 
rates. 

Distributing the dose in time, either by 
lowering the dose rate or delivering the dose 
in fractions separated by a time period of a 
few hours or more, increases the RBE be. 
cause of differential rates of cellular recovery 
from sublethal damage inflicted by high 
and low LET radiation. With high LET 
radiation (compare curve a for a high dose 
rate, with curve e for low dose rate), the 
distribution of dose in time makes little 
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TABLE I 


RBE OF © MESONS; PEAK OF THE DEPTH-DOSE DISTRIBUTION 











RBE 
: Dose Rate* : 
Effect Studied ium fees Kaos ee Reference 
Value game Wish) 
Dose Rate 

Vicia faba, abnormal anaphases 2.0 Richman ef al.” 
Vicia faba, 10 day growth 2.0 Raju and Richman*™* 
Yeast, reverse mutations Lost Raju and Richman% 
Ascites tumor cells, survival 3.0 Feola e£ al? 
Ascites tumor cells, survival 2.4 Feola e£ a/.? 
Ascites tumor cells, polyploidy 

induction 2.5 Loughman eż al% 
Human kidney cells 1.6 Barendsen e; a/.24 
Human kidney cells, frozen, 

survival 2.0] Burki eż a/.? 


* 





with both x ^ mesons and the "standard" radiation carried out at this dose rate. 


T Effects believed to be independent of dose rate under the conditions used. 


RBE- Relative Biologic Effectiveness. 


difference and curve e virtually superim- 
poses on a. This denotes a lack of repair of 
sublethal cellular damage during or be- 
tween the periods of exposures. With low 
LET radiation, however, considerable re- 
covery of sublethal cellular damage occurs 
with low dose rate, or in the several hour 
intervals between fractions, so that addi- 
tional radiation is required with fractiona- 
tion or low dose rate to reduce the popula- 
tion to a given level of survival (compare 
curve b with curve c). 

The net effect of dose rate or fractiona- 
tion, therefore, is to increase the RBE of 
the high LET radiation.* The maximum 
increase in RBE by virtue of lowered dose 
rate or fractionation is difficult to determine 
because of complicating factors (synchroni- 
zation, cell death, cell division) that enter 
with the use of extended exposure times; 
however, it may be as high as a factor of 3 
or 4 1f very high and very low LET radia- 
tions are used (compare curves d and e). 
The differential is lower if radiations of 
intermediate LET are compared. 

Experimental RBE values determined 


* More accurately, to decrease the RBE of the low LET radia- 
tion. However, the low LET radiation is the standard by defini- 
tion and this convention will be followed here. 


in the peak portion of the m- beam, with 
the dose ranges and dose rates employed, 
are given in Table r. Differences in values 
may be due in large part to changes in 
effectiveness/rad with dose rate of the low 
LET comparison radiation. These bi- 
ologic experiments using «- beams have 
been accomplished under considerably less 
than optimal conditions, as was well 
appreciated and pointed out by the 
authors.91521,2:.7,29 The available beams 
are of low intensity and are significantly 
contaminated with electrons. It frequently 
has been difficult to ensure uniform dose 
deposition in the biologic specimen studied, 
either in depth (along the beam axis) or 
laterally. Also, the LET of the peak portion 
of the beam is a function of momentum 
spread of the beam. 

In order to compare the experimental 
RBE values in Table 1 (peak portion of 
7- curve) with those of other radiations, 
particularly fast neutrons, it is necessary 
to consider dose rate and, of course, the 
biologic effect studied. Attempts at precise 
extrapolation of results from one to other 
dose rates are not warranted; however, the 
results of a very approximate “normaliza- 


tion" are shown in Column 4 of Table r. Xt 
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appears reasonable that the RBE of r- 

mesons (peak of curve) for cell survival at 
high dose rates (corresponding to curves a 
and b, Fig. 3) would be approximately the 
same as that of fast neutrons, 7.e., approxi- 
mately 2. At low dose rates or with frac- 
tionation (corresponding to curves a and 
c, Fig. 3), the RBE would be expected to be 
at least double this value, or 4 or more.! 


B. OXYGEN ENHANCEMENT RATIO (OER)* 

Because of the relatively high LET radia- 
tion in the peak portion of the z- depth- 
dose curve, the OER will be lower than in 
the plateau region (Fig. 4). The maximum 
OER obtainable particularly with low LET 
radiation (and thus in the plateau region of 
the curve) is of the order of 2.5 to 3.0. The 
minimum obtainable with verv Dub LET 
radiation approaches 1.0. 

Experimental difficulties similar to those 
outlined above for RBE determinations 
apply to QER determinations as well. The 
OER also varies with close rate (less so than 
does the RBE): the lower the dose rate, the 
lower the OER. The results of several ex- 
periments?"? indicate that the OER for the 
peak portion of the r~ curve 
the order of 1.5 to 1.8, comparable to that 
for fast neutrons. 

Calculations have been made of the OER 
to be expected in the peak region of the m~ 
depth-dose curve, using biologic data ob- 
tained by the “track segment” approach 
involving rather narrow intervals of LET, 
together with calculated values for the LET 
distribution in the peak region of the 
curve.” The difficulties in this approach are 
recognized from experience with beams of 
fast neutrons, in which values for the OER 
calculated by this method have not been in 
good agreement with measured values; 
nonetheless, relative values should be 
accurate. One calculation," in which the 
recoils were treated separately, vielded an 
OER of approximately 1.8 to 2.2 over the 


* Oxygen Enhancement Ratio. The ratio of the dose of radia- 
tig delivered under hypoxic or anoxic conditions to that of the 
same degree of the same biologic effect. 
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OER (Oxygen Enhancement Ratio) in peak 
depth-dose curve (S. Curtis, calcu- 


lic. 4. 
region of c^ 
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bulk of the peak region of the depth-ioniza- 
tion curve. 


HI. COMPARATIVE ADVANTAGES OF THE 
T^ BEAM FOR RADIATION THERAPY 
A. COMPARATIVE DEPTH-DOSE PATTERNS; 
SINGLE-AXIS AND MULTIPORT 

The "peak" region of the ionization- 
depth curve shown in Figure 1 is too narrow 
to accommodate most tumors; however, the 
peak region can be widened by increasing 
the momentum spread of the beam. The 
results? of such an approach are shown in 
the lower left-hand panel of Figure $ (the 
upper left panel represents the assumed 
energv distribution of pions in the beam, 
the upper right panel shows the resulting 
range distribution of the negative r mesons 
and the lower right panel shows the isodose 
contours corresponding to the central axis 
depth-dose curve shown in the lower left 
panel). It is seen (lower left-hand panel) 
that a sizable contribution to the total dose 
in the peak region, even with the peak 
spread out to some 10 cm. to accommodate 
a sizab le tumor, comes from pelati wely high 
"m th: jsodose c contours in dc ue right 
figure show that there is verv lateral 
scatter, and virtuallv no exit dose. 

The depth-dose pattern shown in the 
lower left-hand panel of Figure 6, achiev- 
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Fie. 5. Calculated energy, range, central axis depth-dose and isodose contours, relating to a beam of pure 
w mesons stopping in water. Momentum spread +26 per cent. (A. Thiessen, calculated.™) 


able by placing a collimator of trapezoidal 
cross section at the momentum slit of the 
beam, is significantly more attractive than 
that shown in Figure 5. Figure 6 serves to 
illustrate the important point that with the 
beam of charged mesons one has consid- 
erable latitude in shaping the beam to a 
particular tumor in a particular location, 
by means of selective collimation, beam 
optics, or other means. 

The curves in Figure 1%! and in Figures 
5 and 6? are for beams of pure negative x 
mesons, essentially free from contamination 
by electrons or other charged particles. For 
a given absorbed dose to a tumor at some 
ro cm. in depth, the skin and subcutaneous 
tissues would receive of the order of one- 
fourth or less absorbed dose with the «- 
beam than with either Cof? or fast neutron 
irradiation. 

An additional important factor is the 
relative sharpness of lateral cut-off of the 


5 


beams due to "penumbra," scattering in 
tissue, or other factors. The r~ beam will be 
much better in this respect than either the 
Co9 or neutron beam; however, the extent 
achievable will depend on the degree of 
collimation that can be obtained in prac- 
tice. 

Multiport exposures are usually em- 
ployed where feasible, and it 1s therefore 
important to compare beams under these 
conditions. Comparative 4 port isbdose 
curves* for Co® gamma rays, and --mesons 
are shown in Figures 7 and 8. (The situa- 
tions depicted are schematic only, and are 
notintended to represent any real treatment 
plan.) It 1s apparent that under these cir- 
cumstances, for a given absorbed dose to 
the tumor, the dose to tissues remote from 
the tumor is relatively small with a mes- 


* Curves were developed by M. Kligerman and associates: 
*^ curves were calculated from the data of A. Thiessen show@in 
Figures 5 and 6.2 
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ons. The differential is much less striking 
for tissues close to the tumor. 

An additional consideration must be 
taken into account in comparing multiport 
exposure patterns for different beams, 
namelv, the mobility and location of the 
source relative to the patient. The con- 
ventional cobalt 60 therapy machine is 
relatively mobile, and thus it is easy to 
employ cross-fire, multiport, rotational, or 
moree complicated techniques to improve 
the therapeutic ratio. With fixed machines, 
such as m~ and fast neutron sources, such 
techniques become more difficult. With a 
single fixed source and collimator, the 
single port and cross-fire techniques are 
relatively easy. Four-port techniques are 
feasible, but are undesirable and compli- 
cated. If a patient is rotated through 9o? to 
obtain four-port exposure with a fixed 
source, the probabilitv is high with most 
tfmors that anatomic relationships will 


have changed. This can be prevented, but 
only to a degree, by the cumbersome ap- 
proach of body casts. With fixed sources it 
is highly desirable to have at least a hori- 
zontal and a vertical beam. 

Damage to the skin is not a major limi- 
tation in most radiotherapeutic procedures, 
and thus relative skin sparing does not 
assume major importance in the compari- 
son of different beams. The degree of skin 
sparing with r~ mesons has not been mea- 
sured, but can be approximated. If the dose 
at several millimeters to 1 cm. in depth is 
taken as 100 units, the doses to the stratum 
germinativum are approximately: Co? 
gamma rays, 30; 14 MeV neutrons, 60; 
1¢ MeV electrons or «^ mesons, go. 


B. LET) CELL SENSITIVITY AND REPAIR 


The selective advantages of the r~ beams 
in terms of absorbed dose pattern are con- 
siderably enhanced by virtue of the selec- 
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Fic. 7. Isodose curves, Co® gamma rays, 4 
ports (Kligerman ef al., calculated.) 


tive deposition of high LET radiation in the 
tumor, as opposed to low LET radiations 
in normal tissues unavoidably exposed. 
Advantages accrue in terms of: (1) relative 
increase in the absolute radiosensitivity 
(effect per unit dose) of the tumor as com- 
pared to normal tissue; and (2) a relative 
decrease in the ability of tumor cells to 
repair sublethal radiation damage. 

The relative change in absolute radio- 
sensitivity can be appreciated by compar- 
ing curve a and b in Figure 3. With con- 
ventional low LET radiations, dose-effect 
curves for both normal and tumor tissues 
le in the plateau region of the m~ depth- 
dose curve. However, tumor tissues selec- 
tively exposed to high LET radiation in the 
peak portion of the m~ beam will show a 
response between that of curves a and b, 
and probably much closer to a than to b. 
This change in absolute radiosensitivity, 
made possible by virtue of physical char- 
acteristics unique to the «- beam, is re- 
flected to a degree in the RBE discussed 
previously. For tentative planning pur- 
poses in evaluating the usefulness of nega- 
tive r mesons in radiotherapy, RBE values 
for the peak portion of the m~ depth-dose 
curve of approximately 2 for single large 
exposures (compare curves a and b, Fig. 3), 
and 4 or more for fractionated large expo- 
sures or low dose rate application (compare 
curves a and c, Fig. 3) appear to be rea- 
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sonable. Efforts to quantify further the 
degree of advantage from these values are 
given below. 


C. LET; OXYGEN ENHANCEMENT RATIO 


A further advantage in favor of normal 
tissues lies in the selectively lower OER in 
tumor versus normal tissue, by virtue of the 
high LET radiation confined essentially to 
tumor tissues. Ás indicated above, it ap- 
pears reasonable for planning purposes to 
use an OER value of between 1.6 and 2.0 
for the peak portion of the m~ depth-dose 
curve. Efforts to quantify the degree of gain 
from this are given below. 


D. "DOSE-EQUIVALENT' AND "EFFECTIVE 
DOSE” DEPTH CURVES 


If high LET radiations are used, then 
one must consider, in addition to dose, the 
"dose-equivalent'"* or DE (absorbed dose 
in rads times RBE). Further, if one con- 
siders hypoxic cells in the tumor, then one 
must think in terms of the "effective dose" 
or ED, which is defined here as the DE 
XI/OER. In comparing the depth-dose 
characteristics of different radiations, the 
comparison must be made not only in terms 
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Fic. 8. "Isodose equivalent" curves, m~ mesons, 4 
ports. The absorbed dose in the peak portion of 
the single axis curve is multiplied by an assumed 
RBE of 3.3 to obtain the “dose equivalent.” 
(Kligerman e£ al., from Thiessen, calculated.™) 


* "RBE Dose," the older term for Dose Equivalent, is the 
quantity used to denote the product of absorbed dose and the 
quality factor. The term is limited in strict usage to Radiation 
Protection. 
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of dose, but in terms of dose equivalent and 
effective dose. 

Schematic single-axis ““depth-dose”’ curves 
for Co*? gamma rays, 14 MeV neutrons, 
and z~ mesons, showing absorbed dose, DE 
and ED are shown in Figures 9 to 11 (the 
tissue locations labeled T, A, Ag, etc. are for 
use in Section Iv, and are defined there). 
The shaded portion of the curves represents 
the "width" of the tumor in depth. 

The curves are schematic because values 
of RBE and OER, necessary to calculate 
DE and ED, can for the most part be 
rough estimates only. Also, with respect to 
1- mesons, the shape of the curves varies 
with the momentum spread of the beam. 
Thus exact comparisons are not possible 
and the curves presented must be regarded 
as illustrative only. 

In Figure 9, for Co® gamma radiation, 
the solid line in the upper panel represents 
both absorbed dose and DE since the RBE 
is 1. In thelower panel, the ED for hypoxic 
cells is less than the DE by a factor of 1/3 
(assumed OER of 3.0). In Figure to for 
fast neutrons, assumed values for RBE and 
OER are 3.0 and 1.5, respectively. Cor- 
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Fie. 10. Central axis depth-dose curves, fast neu- 
trons. Absorbed dose, dose equivalent, and effec- 
tive dose (schematic). 


responding values assumed for m~ mesons 
(Fig. 11) are 2 and 1.5. 
Although numerical comparison of rela- 
tive dose equivalents and effective dose in 
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Figures 9 to 11 would not be valid, the 
curves are adequate to illustrate the fact 
that more than absorbed dose is required 
for precise intercomparison of the effective- 
ness of beams. Small differences in dose 
delivered to different cell populations could 
mean appreciable differences in cell survival 
rates, depending on absolute dose levels and 
the assumptions made with respect to the 
shapes of the dose-survival curves for the 
cell populations involved. 

Although multiport dose equivalent 
depth curves are not shown, it can be seen 
easily that the ratio of dose equivalent 
tumor versus skin for r~ mesons might be 
16:1 or greater with m~ mesons, as com- 
pared to perhaps 2 to 1 for Co® gamma 
rays. The corresponding ratios for effective 
dose might be 12 to 1, versus 2 to I or less. 


E. FRACTIONATION WITH THE Y VERSUS 
CONVENTIONAL BEAMS* 

Because the high LET component of the 
77 beam is localized at the peak portion of 
depth-dose curve, and because of the dif- 
ferential in rates of recovery from sublethal 


cell damage, the advantages of fractiona- . 


tion versus single exposure with the r` 
beam would be expected to be much 
greater than those with conventional radi- 
ations or with fast neutrons. However, even 
excluding the high LET portion of the «- 
radiation, the m~ beam can deliver a higher 
dose of low LET radiation to the tumor 
than to normal tissue including that lo- 
cated near the tumor. Thus, even with 
single-port therapy, the therapeutic ratio 
for low LET radiation may be 1.5 to 1, and 
this might increase to 4 to I or greater 
with multiport therapy. 

While the large therapeutic ratio ob- 
tainable with even the low LET portion of 
the m~ beam clearly is advantageous, it is 
less clear whether the added advantage 
with fractionation would be the same as 
(or predictable from) that obtained with 
conventional radiotherapy. The large tu- 
mor/normal tissue dose differential ob- 


* 'The author is indebted to Dr. C. V. Robinson for invaluable 
aid in preparing this section of the report. 
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tainable with m7 mesons would appear to 
make it possible, in a single treatment 
session, to deliver a dose to tumor tissue 
that lies principally on the straight ex- 
ponential portion of the dose-survival curve 
(Fig. 3, curve b), while delivering a dose to 
most norma] tissue that lies well up on the 
"shoulder" region of the curve. The frac- 
tionation question cannot be answered with 
certainty, without sufficient, specific in- 
formation, e.g., the precise shape of dose- 
effect curves for tumor and normal tissue 
just prior to each treatment session, dif- 
ferential rates cf cell repopulation, effects 
on stroma, etc., but a simplified version of 
the problem can be examined by assuming 
all biologic response factors, including dose- 
effect curves, to be identical for normal and 
tumor tissues. In what follows, the relative 
advantage of fractionation on identically 
responding normal and tumor cell popula- 
tions is examined, when a favorable ratio of 
doses to the two-populations are given. 

Let the dose.to tumor be r times that to 
normal tissue (with r » 1), and let both cell 
populations be subjected to the same dose- 
survival curve, then one may write 


In Sy = f(D), and 
In Sp = g(D), where 
g(D) = f(rD), and 
where D is the dose to normal tissue. 
If these curves have straight (exponen- 
tial) portions with common extrapolation 


number, z, the equations representing them 
are 


(1) 
(2) 
(3) 


dn Sy = Inn — bD, and 
in Sr = Inn — rbD, 


where 4 is positive (Fig. 12). 

We wish to examine the effect of frac- 
tionating the dose, assuming (a) full re- 
covery between doses, and (b) a constant 
final survival: fraction for normal tissue. 
Let this survival be designated Sy, and the 
total dose delivered in k fractions be D,. So 
long as the single fraction, 1/k D, gives 
points, each of which is on the straight 
portion of its curve, as indicated in Figure 


. Q 7 
(5) 
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12, an increase of 1 in the number of frac- 
tions gives a decrement of (r—1) /n nin the 
log survival of tumor. As soon as the point 
for normal tissue falls on the shoulder of its 
curve, the decrement is less. With further 
fractionation, tumor survival will, in gen- 
` eral, reach a minimum value, which then 
corresponds to the optimum number of 
fractions, (Precise advantage depends on 
numbers.) 

The conclusions are drawn that, with 
conventional radiotherapy, an added ad- 
vantage accrues to normal versus tumor 
tissue with fractionation over a single ex- 
posure, when the dose per fraction to both 
normal and tumor tissue is high enough to 
be on the straight exponential portion of 
the curve and both cell populations are 
subject to the same dose-survival curves. 
The degree of added advantage, however, 
may. be quite different with an actual 7 
beam, in which the dose per fraction to 
.most normal tissues may be on the shoulder 
-of the curve. The relative advantage could 
be greater or less, depending on the precise 
doses and fractionation pattern employed, 
and the values of the parameters that ac- 
tually apply in the above equations. 

These conclusions in no way indicate 
that fractionation with a m~ beam would 
not be advantageous over single-session 
therapy. The principal conclusion is that 
fractionation patterns known or assumed 
to be optimal with conventional therapy 
cannot be assumed to be optimal with «- 
therapy, and that the most advantageous 
fractionation patterns with the new mo- 
dality must be worked out, perhaps em- 
- pirically, by actual use of the «- beam. 


IV. ASSESSMENT OF THE IMPORTANCE OF 


SHARP DEPTH-DOSE PATTERNS 


A glance at the single axis depth-dose 
curves for negative m mesons shown in 


Figures 5 and 6, compared with the single, 


axis depth-dose curves for more conven- 
tional radiations shown in Figure 7, serves 
. to convince one that the «7 beam would be 
expected to be superior to more conven- 
tional radiations with respect to depth- 
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Fic. 12. Effect of fractionation of dose when nor- 
mal tissue, N, and tumor, T, are subject to the 
same dose-survival curve, but receive doses in a 
constant favorable ratio r. The value of r illus- 
trated 1s 1.25. 


dose characteristics. The principal objec- 
tive in radiotherapy, to improve the "'ther- 
apeutic ratio," or the ratio of lethal tumor 
dose to normal tissue tolerance dose, ob- 
viously would be advanced with the r- 
beam. The question, however, is how much 
better is the «7 beam? 

How much better the «7 beam will be 
depends critically on the precise location of 
the normal tissue which becomes limiting 
in determining the amount of dose that can 
be delivered to the tumor. This can be seen 
most easily in the diagrammatic depth- 
dose curves shown in Figures g to II, in 
which tissues in different locations relative 
to the tumor are labeled. The tissue lo- 
cations so labeled are defined as follows: 


Tissue "T". The entire tumor to be ir- 
radiated. 

Tissue “Ay. The normal tissue imme- 
diately adjacent to, in, or invaginated 
into the tumor. This normal tissue will 
be irradiated to the same extent as 1s 
the tumor, no matter how well-tailored 

_ the beam may be. | 

~“ Tissue “Ay. Normal tissues adjacent to 
the tumor, in the “tumor bed," in- 
evitably included in the radiation field 
with present radiation sources. Usually 
a dose gradient across these areas ex- 
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ists, varying in steepness with the 
therapy approach used. 

Tissue " M". The layer of normal tissue 
located just below (mm. to cm.) the 
skin surface, where most conventional 
beams come to equilibrium and the 
dose to tissue usually is maximum. 

Tissue “S”. The stratum germinativum. 
The skin sparing effect is usually 
thought of in terms of the dose to 
Tissue S versus that to Tissue M. 

Tissue “D”. “Distal” tissue, used to de- 
note vital tissues in depth, beyond the 
tumor, which unavoidably will be 
heavily irradiated with most conven- 
tional beams if the proximal tumor 1s 
given a high dose. 


If tissues S, M, or D were limiting, then 
the r~ beam would have a distinct and 
great advantage over conventional beams. 
If tissue A; were limiting, the r~ beam 
would still be expected to have an advan- 
tage over conventional beams, although 
less distinct. If tissue Ai were limiting, then 
the r- beam would have little or no advan- 
tage, in terms of depth dose, over conven- 
tional beams. (Compare particularly the 
relative effective doses to tissues A, and T, 
in Figures 9 and 1o.) 

That the r~ beam has greater advantage 
as the limiting normal tissue is further re- 
moved from the tumor is shown also in the 
multiport depth-dose curves in Figure 8. 
The dose to tissues close to the surface, 
relative to the tumor, can be greatly re- 
duced by this technique. The closer these 
tissues are to the tumor, the more difficult 
it is to avoid high-dose exposure even with 
multiport techniques. 

Few generalizations can or should be 
made with respect to the location of the 
limiting tissue with conventional beams, 
but some are in order. With modern tech- 
niques, the limiting tissue 1s rarely the skin 
(tissues S or M). In some specific cases, the 
limiting tissue is clearly D; e.g., the spine 
or kidney located "behind" a tumor. The 
degree to which tissues Ay; or A, may be 
limiting is more difficult to document. Ob- 
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viously, the thinner the layer of irradiated 
tissues in As (the more closely the irradiated 
tissue in Àj), the lower the expected mor- 
bidity and mortality rate. Also, there is no 
doubt that the smaller the total volume of 
normal tissue that 1s irradiated in treating 
a tumor (the sharper and more localized 
the beam is to the tumor), the better the 
therapeutic result.* However, the degree to 
which sharply localized irradiation consti- 
tutes a clinical gain is very difficult to 
quantify, and few data are available. The 
reasons for this are several. To date the 
precise anatomic confines of a tumor gen- 
erally have not been accurately known, 
and there have been no adequate methods 
available for localizing the deposition of 
energy to the confines of the tumor even 
if the anatomic confines were precisely de- 
fined. Also, most tumors are irregular in 
shape, and project irregularly into adja- 
cent normal structures. For these reasons, 
it generally has been necessary to include 
normal tissues A; and A; in the beam, with 
the result that it is most difficult to say at 


| present from clinical data which tissue is in 


fact limiting. 

This problem has been examined* using 
the results of therapy in which the tech- 
niques currently in vogue at the University 
of Texas M. D. Anderson Hospital and 
Tumor Institute were employed. The ap- 
proach was to estimate the probability of 
complications that result from radiation 
unavoidably administered to normal tissues 
inside and outside the “target volume,” 
using photons in the 1-22 MeV/range. The 
"tumor volume" 1s defined as the high dose 
therapy region, and includes normal tissue 
suspected of having a high probability of 
micro-invasion by tumor, and which re- 
ceives essentially the same high dose that 

* The concept that the smaller the volume of normal tissue 
included in the beam the smaller the morbidity and mortality 
rate, should be sharply differentiated from the concept that the 
degree of biologic effect depends on the total energy absorbed or 
the average dose (total gram-rads, gram-rads/gram). It has been 
shown clearly in a number of animal experiments that the degree 
of biologic damage depends primarily on the total dose in rads, 
the type of tissue included in the beam, and the over-all sensi- ` 
tivity of that tissue. Nonetheless, it will be clear intuitively that 


the smaller the amount of normal tissue of any type include in 
the beam the smaller will be the probability of complications. 
*. 
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is ádministered to the tumor (tissues A, 
and A). The review of patients included 
those with tumor of the head and neck 
area (hypopharynx wall, pyriform sinus, 
oropharyngeal wall, and nasal pharynx), 
urinary bladder, uterine cervix, and brón- 
chus. The results were evaluated in terms 
of the relative frequency of complications 
that arose in tissues outside the target 
volume versus the complications that arose 
within the target volume. 

With respect to head and neck cancer 
(total of 448 patients), approximately 60 
per cent experienced complications of one 
type or another. Approximately 10 per cent 
(41 patients) had complications only in tis- 
sues outside of the target volume. Another 
37 per cent (165 patients) had complications 
only inside the target volume. Another 10 
per cent (43 patients) had complications in 
both locations. Therefore, in a similar 
` group of patients, one could expect that a 
more sharply localized beam would reduce 
the total proportion of patients with com- 
plications from a total] of 60 per cent to ap- 
proximately so per cent or less. In addition, 
another Io per cent might have less severe 
reactions, ¢.g., complications only in the 
target volume. 

In the bladder carcinoma group, a total 
of 2 per cent of patients had complications 
due to changes outside the target volume. 
In the carcinoma of the cervix group, only 
a very small percentage showed complica- 
tions outside of the tumor area. For bron- 
chogenic carcinomas, it was believed that a 
more sharply confined beam would facil- 
itate palliation, but would not be expected 
to alter survival markedly. Similar results 
emerged with respect to treatment of car- 
cinoma of the breast. More sharply local- 
ized irradiation was considered to offer 
significant advantages in the treatment of 
nasopharyngeal and esophageal tumors, 
and of the paraaortic region; e.g., metas- 
tases from carcinoma of the.cervix, urinary 
bladder, or testes. From these data, it 
might be expected that a «- beam would 
improve the over-all morbidity rate by 
some I5 per cent or less. 
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The studies described above re-empha- 
size the point that generalizations are es- 
sentially meaningless, and that each tumor 
type must be considered separately. No 
doubt estimates of the precise location of 
limiting normal tissues, and the reduction 
in morbidity and mortality to be expected 
if these tissues were avoided, could be im- 
proved with more extensive and large- 
scale consideration of clinical results from 
several institutions. However, such addi- 
tional surveys very likely would lead to 
basically the same conclusions, namely 
that the m~ meson beam would be advan- 
tageous over currently employed conven- 
tional beams, but the precise degree to 
which it would constitute an advantage 
could not be stated in the light of present 
knowledge. 

The studies cited must not be considered 
as definitive in evaluating the possible ad- 
vantages of a «- beam. The beams em- 
ployed were not as sharply confined as the 
T- beam would be expected to be, and 
therefore, of course, the results do not rep- 
resent a strict evaluation of the possibilities 
of that beam. Also, the target volume in- 
cluded tissues suspected of having a high 
probability of microscopic invasion by 
tumor. This volume might well be reduced 
were methods available to defirie better the 
confines of tumors (tissues presently con- 
sidered to be in category A, might in fact 
turn out to be in category Aj). This con- 
sideration highlights the fact that the 
borders of most tumors are not well known, 
and that relatively little experimental 
work has been devoted to improving meth- 
ods of defining the tumor-normal tissue 
interface. It is apparent that better deft- 
nitions of tumor boundaries would be nec- 
essary to utilize maximally the precise 
energy deposition possible with the -- 
beam. "S 

It 1s important to consider the numbers 
of patients necessary to evaluate differences 
in results such as those discussed above, or 
in comparing the effectiveness of a m~ beam 
relative to more conventional approaches. 
If the improvement with a given type of 
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lesion were the equivalent of 1o percentage 
points, a total of approximately 300-400 
patients with that lesion would be required 
to detect this difference at p «0.05. 


V. ASSESSMENT OF THE IMPORTANCE OF OER 


In assessing the over-all importance cf 
the possible advantages of «- mesons with 
respect to OER, it 1s necessary to consider: 
(1) the availability of other sources of higa 
LET radiations, adequate to test the hy- 
pothesis that anoxic cells now constitute a 
serious barrier to the control of tumors; 
(2) the availability of sources adequate fcr 
definitive high LET radiation therapy, if 
hypoxic cells are assumed or shown to be 
a serious limitation ameliorated by high 
LET sources; (3) the relationship of OER 
to dose-limiting normal tissue; and (4) the 
question of reoxygenation. 

Fast neutrons represent the best cur- 
rently available high LET source for these 
purposes. Measured values of OER have 
been approximately 1.6 or lower for neu- 
tron energies of the order of 14 MeV or less. 
The OER obtainable with such sources :s 
in all probability at least as favorable zs 
that obtainable in the peak region of the 
7- meson depth-dose curve. 

Beams of fast neutrons are currently 
being employed 1n England in radiotherapv, 
and itis probable that clinical tests utilizing 
implanted sources of fast neutrons (cal- 
ifornium 252 needles) will start in the next 
several months in the United States. These 
approaches are considered adequate to 
evaluate the degree to which overcoming 
the problem of hypoxic cells will improve 
radiotherapy; however, it is probable that 
definitive answers will not be available for 
5 years or more. 

Machines capable of accelerating stripped 
high Z (Z of 8 or higher) particles to enez- 
gies sufficiently great to achieve penetra- 
tion of 10 or more cm. in tissue would be 
suitable and probably better than either 
fast neutron or m~ meson beams for testing 
the hypothesis, but the date when such a 
machine will be available is indefinite. 
Studies utilizing hyperbaric oxygen should 
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provide further input for evaluating the 
problem; however, definitive results have 
not become available as yet. Other ap- 
proaches such as the use of hydrogen per- 
oxide regionally, or the induction of hy- 
poxia in normal and tumor tissue in the 
region of a tumor, such as is possible by 
interrupting the blood supply to a limb, 
should also contribute to evaluating the 
problem. Results to date are too sparse to 
provide definite answers. 

On the basis of the above, there would 
appear to be inadequate justification for a 
high intensity beam of negative m mesons 
as a preferred agent in evaluating the im- 
portance of hypoxic tumor cells in radio- 
therapy. 

Should it turn out that hypoxic tumor 
cells represent a significant limitation in 
radiotherapy that may be overcome in 
part by a high LET radiation, then the 
suitability of sources of high LET radia- 
tion for routine practical radiotherapy 
becomes a critical factor. In addition to a 
favorably low OER, the beam of high LET 
radiation must have suitable intensity and 
suitable depth-dose characteristics. 

The most suitable high LET beam 
currently available is 14 MeV neutrons, 
which can be produced with an accelerator 
using the D, T reaction. Depth-dose curves 
for fast neutrons from this source compare 
favorably with those for Co*? gamma rays; 
the output is not optimal at present. Con- 
siderable attention is being given to the 
possibility of developing sources, rotating 
collimators, and target cooling such that 
dose rates at the tumor would be more 
suitable for radiotherapy. Thus, to the 
degree that Co® gamma radiation can or 
should be used for radiotherapy, 14 MeV 
neutron beams may be used. 

Since fast neutron beams are available 
that can be applied for practical use of high 
LET (low OER) radiations in radiotherapy, 
and since more suitable beams can be de- 
veloped, it would appear difficult to justify 
a high intensity m~ beam on the sole basis 
that such a beam would be necessary to take 
advantage of the fact that high LET 
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COMPARISON OF CHARACTERISTICS OF co*? GAMMA, FAST NEUTRON AND T MESON BEAMS 


Co Gamma Beam 


. Gradient of dose on tissue far from ideal, 


diminishing with depth 


. Not charged 


. Relatively easy control of size and shape 


of entrance beam 


. Isodose contours controllable to a degree 


by collimation, wedging and diaphragm 
motion 


. Exit dose considerable 
. Large volume receives high dose in rela- 


tion to tumor-bearing volume 


. Difficult or impossible to avoid sensitive 


organs 


. Maximum repair of cellular damage in 


tumor and normal tissues 


. Maximum OER in tumor and normal 


tissues 


; Adequate output 
. Skin sparing about 65 per cent 
. Source can be rotated 


Gradient of dose on tissue far from ideal, 
diminishing with depth 
Not charged 


More difficult control of beam size and 
shape; devices more bulky 

Isodose contours much less easily con- 
trollable 


Exit dose considerable 

Large volume receives high dose in rela- 
tion to tumor-bearing volume 

Difficult or impossible to avoid sensitive 


organs 

Reduced repair in both tumor and normal 
tissues 

Reduced OER in both tumor and normal 
tissues 

Adequate output (?) 

Skin sparing about 35 per cent 

Source cannot be rotated; only 4 ports 
available at present 


Fast Neutron Beam 


x^ Meson Beam 
"Neck area" less than ṣo per cent of 


peak 

Charged, therefore can be deflected by 
magnets 

Much finer control of beam size and 

shape by electromagnetic means 

Can be sharply controlled using mag- 
nets, collimation and computers 


“No” exit dose 

Volume receiving high dose can be 
tailored to the case 

Easier (“neck” of beam, no exit dose, 
less need of cross-fire) 

Cellular repair selectively reduced tumor 
only 

Selectively reduced OER in tumor only 


Adequate output 

Skin sparing about 10 per cent 

Source cannot be rotated; only 4 ports 
available 


OER= Oxygen Enhancement Ratio. 


radiation may ameliorate the problem of 
hypoxic tumor cells. 

The importance of depth-dose and dose- 
limiting normal tissues in relation to OER 
can be seen by comparing the “‘depth-dose”’ 
pattern in the lower panel of Figure 10 
(fast neutrons) with that in the lower panel 
of Figure 11 (negative + mesons). Should 
the dose limiting normal tissue be S, M, 
A, or D, then negative r mesons pose a very 
significant advantage over fast neutrons 
with respect to the ratio of "effective dose" 
to hypoxic tumor cells, compared to that 
of the dose limiting normal tissue. How- 
ever, should the dose limiting tissue be 
Ax, then negative + mesons have no ad- 
vantage in this regard over a beam of fast 
neutrons. Also, in light of current knowl- 
edge, it probably would be most difficult 
to separate any advantages that may 
accrue from «- meson therapy into that 
portion resulting from depth-dose and 
selective cell repair factor, and that due to 
a favorable OER. On this basis, the radio- 
therapeutic gain possible by use of high 
LET radiations would be better evaluated 
b¥ use of fast neutrons, for which depth- 


dose patterns are similar to those of con- 
ventional radiotherapy. 

Finally, the importance of hypoxic cells 
In tumors, with respect to control of malig- 
nancy by means of radiotherapy, must be 
considered in the context of “reoxygena- 
tion" that is known to occur in some 
tumors between dose fractions of conven- 
tional low LET radiation. While the degree 
to which hypoxic cells represent a limiting 
factor in radiotherapy has not been estab- 
lished definitely, reoxygenation does not 
appear to eliminate the problem. It would 
appear that, if hypoxic cells are important 
in radiotherapy, a definite advantage 


would accrue by employing a beam of high 
LET radiation. 


SUMMARY OF CHARACTERISTICS OF A *T BEAM 
OF IMPORTANCE IN RADIOTHERAPY 


A comparison of the characteristics of 
Co*?, fast neutron, and r~ beams is given 
in Table xx. The central axis depth-dose 
curve and the isodose contours of such a 
curve for negative mesons can be readily 
manipulated to fit the individual tumor by 
altering the momentum spread and other 
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physical beam parameters by means of 
selective collimation, beam optics, or 
other means. This is by far the most im- 
portant potential advantage of the beam. 
The peak region of the depth-dose curve 
can be spread out (and readily varied) to 
encompass tissue volumes of the order 
of Io or more cm. in diameter. The dose 
throughout the peak region can be made to 
exceed that in the plateau region by a 
factor of the order of 2. With a beam of 
pure negative m mesons there is minimal 
lateral scatter, and essentially no exit dose. 
Thus the beam affords the best opportunity 
to date to "tailor" maximum dose con- 
tours to the actual outlines of the indi- 
vidual tumor. 


VI. AVAILABILITY OF T 
AND OTHER BEAMS 


No sources of m~ mesons for medical 
use, available now or definitely scheduled 
to become available, appear to be suitable 
for radiotherapy. The beams nearest to 
being available are in Zurich, Switzerland, 
and in Vancouver, Canada; however, 
expected outputs are less than optimal. 
Thus, if r` mesons are to be used ex- 
tensively and satisfactorily in radiotherapy, 
a source with higher intensity than any 
machine currently available or definitely 
scheduled for construction is required. 

The Los Alamos Pi Meson Production 
Facility (LAMPF) currently under con- 
struction at Los Alamos Scientific Labora- 
tory apparently would provide such a fa- 
cility.? The maximum dose rate delivered 
to a tumor would be approximately 100 
rads/min. The beam would have negligible 
contamination from electrons or other 
undesirable radiations. Focusing and colli- 
mation to achieve shaping of the beam to 
“tailor” it to the individual tumor, such as 
is described in this report, is feasible. 

Machines currently planned but not 
approved for construction in Berkeley 
would be capable of accelerating stripped 
nuclei of any Z to energies of 300 or more 
MeV per nucleon, with a resulting pene- 
tration of many cm. in tissue. The LET 
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of such beams is very high in both the 
plateau and peak regions, and the peak 
region probably can be widened, par- 
ticularly with multiport therapy, to cover 
several centimeters. The depth-dose charac- 
teristics appear not to be as favorable as 
those of the r~ meson beam; however, the 
OER would be expected to be low, perhaps 
approaching unity. Such a beam obviously 
would have advantages in radiotherapy. 

Beams of protons, alpha particles, deu- 
terons, or tritons have been used success- 
fully under some circumstances in which a 
"pencil beam" is desired, e.g., pituitary 
irradiation. These beams offer fewer ad- 
vantages in radiotherapy than does the 
77 beam, because of their relatively narrow 
width compared to the dimension of most 
tumors, and because the LET of such 
beams, even in the major portion of the 
Bragg peak, is too low to provide a usable 
advantage with respect to OER. How- 
ever, the Bragg peak can be “spread out” 
and an essentially flat depth-dose curve, 
or a curve with a peak portion of appreci- 
able width, can be achieved.?? The rapid 
lateral fall-off obtainable with a well- 
collimated r or e~ beam is also obtainable 
with these currently available particles. 
Such beams to date have received only very 
limited use in radiotherapy, despite the 
fact that depth-dose patterns obtainable 
are appreciably better than those obtain- 
able with currently used conventional 
beams. Available data are inadequate to 
assess their possible over-all advantage in 
the treatment of malignancy.* 


SUMMARY . 


The negative r meson beam has a num- 
ber of favorable characteristics which, 
taken collectively, make a high-output 
beam attractive for radiotherapy. These 
include: (1) a depth-dose and dose equiva- 
lent (dose X RBE) pattern superior to those 
now available; (2) a relatively low OER in 
the peak portion of the depth-dose curve; 


* 'The author is indebted to the Atomic Energy Commission 
for permission to publish this modified version of the reportef its 
Pion Review Committee. 

@ 
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and (3) less repair of sublethal cell damage 
in the peak portion. 

The unique, and readily-tailored superior 
depth-dose patterns obtainable with nega- 
tive m mesons would provide a distinct 
advantage in radiotherapy. The clinical 
gain to be expected from such sharply 
localized radiation is difficult to assess 
quantitatively from presently available 
data, and it 1s not possible to predict 
whether the over-all improvement in mor- 
bidity and mortality is likely to be 5 per 
cent, IO per cent, or more. 

The favorable OER is advantageous. 
This does not in itself constitute a com- 
pelling reason for making available a high 
intensity source of negative m mesons, 
since other currently available sources of 
high LET radiation, namely fast neutrons, 
are likely to be suitable for the evaluation 
of the importance of hypoxic tumor cells 
in radiotherapy and the degree to which 
high LET radiations may help to overcome 
this problem. The densely ionizing peak 
portion of the w7 meson depth-dose curve 
can be confined nearly selectively to the 
tumor volume. The resultant lower fraction 
of repairable damage in tumor versus most 
irradiated normal cells will result in favor- 
able therapeutic ratios which become more 
favorable with lowered dose rate of frac- 
tionation. 


Brookhaven National Laboratory 
Associated University Inc. 
Upton, Long Island, New York 11973 
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BIOPHYSICAL ASPECTS OF HIGH LET IRRADIATION* 


By HARALD H. ROSSI, Pu.D. 


NEW YORK, NEW YORK 


N ATTEMPTING to achieve maximum 

differences between the radiation effects 
on malignant and normal tissues, radio- 
therapists have utilized a variety of ap- 
proaches. The simplest and most important 
of these is to attain an optimum dose ratio 
between tumor and normal tissues. Obvi- 
ously this ratio should be as high as pos- 
sible and, except for decisions on what 
normal tissues are unavoidably irradiated, 
no choices need be made. However, if dif- 
ferences in cell destruction are to be further 
enhanced by additional measures such as 
dose fractionation and administration of 
hyperbaric oxygen and other agents that 
modify radiation response, optimization is 
required, particularly if several of these 
methods are used simultaneously. Radiobio- 
logical research has, particularly during the 
last decade, greatly enhanced our under- 
standing of the factors that might deter- 
mine optimum conditions. These include 
dose-effect relations, recovery, division de- 
lay, change of age distribution of cells in the 
division cycle, oxygen enhancement ratio, 
revascularization of tissues and prolifera- 
tion rate.! Although many of these features 
are understood in some detail there is still 
not enough numerical information to per- 
mit practical applications and, conse- 
quently, the great majority of radiotherapy 
treatments are carried out following meth- 
ods that have been in practice for decades. 

Aemajor modification of radiotherapy is 
the employment of different radiations. 
The introduction of teletherapy . gamma 
sources and high voltage accelerators for 
the production of very energetic x-rays or 
electrons has, in many cases, led to a sub- 
stantial improvement in dose distributions 
but has hardly affected the role of other 
biophysical factors. At the highest energies 


the biological effectiveness of these radia- 
tions might be decreased by perhaps 15 
per cent, but there is much less, if any, 
change in differential sensitivities of tumors 
or in the action of dose modifying factors. 
All of these radiations have the common 
property of imparting energy to irradiated 
tissues through the agency of high speed 
electrons and they are sometimes termed 
low LET radiations. Their action differs in 
many respects from that of another group 
of radiations that are termed Aigh LET radi- 
ations. These expressions are vague and, as 
will be shown, rather misleading. It is thus 
necessary to provide somewhat more defi- 
nite dividing lines for the purpose of this 
discussion. 

Linear Energy Transfer (LET) refers to 
the rate of energy loss of a charged particle 
traversing the medium of interest (in this 
case tissue). It is used to characterize radia- 
tion quality in the broadest meaning of this 
term. Unless subject to refinements LET 


.cannot provide complete specification of 


radiation quality and even with these re- 
finements it is usually found to be unsatis- 
factory in detailed theoretical considera- 
tions.*5 However, the concept 1s simple and 
adequate for the discussion at hand. The 
LET of a charged particle depends on its 
velocity and on its charge. Electrons carry 
only one unit of charge and, as commonly 
employed in radiotherapy, spend most of 
their range at velocities that are between 
nearly 100 per cent and 20 per cent of the 
speed of light as the energy decreases from 
arbitrarily high values to about Io keV. 
Once the energy has fallen below 10 keV 
the small mass of the electron causes it to be 
stopped within a few microns of tissue. 
Consequently, most of the electron energy 
is expended when the LET rises from its 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, 


March 1-5, 1970. 


e Part of Symposium: High LET Radiation. Moderator, Michel Ter-Pogossian, Ph.D. 
From the Radiological Research Laboratory, Department of Radiology, Columbia University, New York, New York. 
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Fic. 1. Between io and 100 keV/um, the OER 
(Oxygen Enhancement Ratio) decreases from 
near its maximum value to its minimum value of 
1.0 and the RBE (Relative Biological Effective- 
ness) increases from a minimum characteristic for 
low LET radiations to a maximum near 100 keV/ 
um. The curve is for 1 per cent survival. 


minimum possible value of about 0.2 
keV /um to about 3 keV/um.* 

Nuclear particles have a much higher 
mass than do electrons. Hence for equal 
energies they have lower velocities and they 
maintain these low velocities for consid- 
erably longer portions of their track. In 
addition, nuclear fragments can carry moze 
than 1 electronic charge. In order to have 
the 5 keV/um LET of a 10 kilovolt electron, 
an alpha particle must have an energy of 
somewhat more than 7o MeV and a range 
of 3,500 um in tissue. Thus for the same 
LET the energy of the alpha particle is 
more than 7,000 times larger and the resid- 
ual range more than 1,000 times larger. 
An alpha particle of ; MeV has a range of 
about 40 microns, most of which is tra- 
versed at a LET in excess of 100 keV/um 
with a maximum around 175 keV/um near 
the end of the range. 

Roughly speaking, most of the changes in 
the biological action of charged particles 
occur in the decade between 1o and ico 
keV/um. This is illustrated in Figure 1 
which is based on a presentation by Barend- 
sen. It will be seen that between 10 and 
100 keV/um the OER (Oxygen Enhance- 
ment Ratio) decreases from near its maxi- 
mum value to its minimum value of 1.0 and 
that the RBE (Relative Biological Effec- 
tiveness) Increases from a minimum char- 

* Consideration of secondary electrons (delta rays) requires 


modification of these statements. However, this is not necessary 
here and has been avoided for the sake of simplicity. 
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acteristic for low LET radiations to a maxi- 


‘mum near 100 keV/um (the curve is for 1 


per cent survival). The subsequent decrease 
of RBE is known to be due to constant 
cross section for inactivation, but the ki- 
netics of "single hit" inactivation pertain at 
all LET values above 100 keV/um. Todd? 
has observed the same general behavior 
with a somewhat different course of the 
curves for the same kind of cells (T; kidney 
cells). The difference is, at least in part, 
probably due to limitations of the LET 
concept, but itis of little importance in these 
considerations. It would thus seem logical 
to classify radiations below 10 keV/um as 
having low LET and above 100 keV /um as 
having high LET and those in the interval 
as having intermediate LET. According to 
these categories, electron accelerators used 
in radiotherapy may well be termed sources 
of low LET radiation, but all of the so 
called “high LET” radiations that have 
been used, or currently could be used, for 
radiotherapy are principally of intermedi- 
ate LET. 

At present the only nuclei which are 
available at sufficient energy to penetrate 
several centimeters of tissue are hydrogen 
and helium. In order to have such penetra- 
tion these nuclei must have energies of the 
order of 100 MeV and consequently LETs 
of the order of 1 keV/um. Near the end of 
their range the LET of these particles in- 
creases, giving rise to the so-called Bragg 
peak of ionization. Although the attendant 
increase in absorbed dose makes such 
beams very useful for the production of 
small lesions at great depth in tissue, their 
value for radiotherapy is quite limited ince 
all attempts to widen the zone of peak dose 
to more than 1 or2 cm. have led to a rapid 
deterioration of the height of this peak. At 
any rate, only a small fraction of the peak 
dose in this region is due to particles of 
intermediate LET and even less due to 
high LET. In fact no protons of any energy 
ever quite reach the limit of high LET since 
the maximum LET of protons is about 95 
keV/um. Since most of the absorbed dose 
of fast neutrons is delivered by recoil pro- 
tons it follows thae the accelerator sources 
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and californium sources which are or are 
about to be used in neutron radiotherapy 
are predominately sources of intermediate 
LET particles. Heavy recoiling nuclei pro- 
duced by these neutrons may be considered 
to have high LET by the standards chosen 
here. However, the contribution of such 
particles becomes significant only if the 
neutron energy 1s so high that an appreci- 
able fraction of the proton dose is delivered 
at low. LET. Negative pi-mesons which, 
near the end of their range produce various 
nuclear disintegration products, have par- 
ticularly attractive depth dose distribution 
that is characterized by a broad peak in 
which the LET of spallation products is 
higher than that of the mesons but gen- 
erally somewhat lower than that of the 
neutron sources currently considered for 
radiotherapy. 

The expression "generally somewhat 
lower" lacks precision and one should like 
to characterize the LET of these radiations 
numerically. However, attempts in this 
direction are confronted by considerable 
difficulties. In all instances the charged 
particles found at some point in the irradi- 
ated tissue have a wide range of LETs that 
can be completely characterized only by 
provision of a distribution which usually 
spans many decades. Attempts to define a 
meaningful average LET are seriously ham- 
pered by nonlinearity. Presumably one 
would define the average LET by the re- 
quirement that if all particles had the 
average LET, the effect observed would be 
the same as that produced by the actual 
distribution. With this definition the track 
average for 14 MeV neutrons is around 12 
keV/um, the dose average somewhere be- 
tween 80 and go keV /um, the average for 
cell survival perhaps 25 keV/um, and the 
average for oxygen enhancement ratio 
somewhere between 40 and 100 keV/um, 
depending on whether Barendsen’s or 
Todd's data are used. It should be mentioned 
that the averages for biological action are 
based on experiment. If one attempts to 
calculate them, substantially different val- 
ues result, which indicates that it may be 
altogether impossible «o predict the bio- 
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logical effects of a radiation on the basis of 
its LET distribution? 

It should be noted that most of these 
complications are due to the fact that these 
radiations are in the region of maximum 
change of radiobiological action. Radiobiol- 
ogy in the region of truly high LETs ap- 
pears to be much simpler; indeed it is 
probably simpler than in the low LET 
range. However, as already pointed out, 
radiotherapy in this range is impossible with 
presently existing equipment. Provided 
other complications do not enter, one 
would expect high LET action throughout 
the range of nuclei having atomic numbers 
higher than about 20 and energies up to 
about 1 GeV. An accelerator capable of 
producing such radiations is at present 
under consideration but could not be avail- 
able for radiotherapy for many years at 
best. 

Currently available heavy ion accelera- 
tors have produced beams of such low en- 
ergy as to be utterly unsuitable for radio- 
therapy. However, they have been employed 
in a considerable number of radiochemical 
and radiobiological studies on systems 
requiring only feeble penetration. This 
research has also included human cells in 
tissue culture. The results obtained with 
these and various other sources indicate 
that the principal differences between low 
and high LET radiation are those given in 
Table 1. The properties of the radiations 
which are the subject of this symposium 
generally fall between these extreme char- 
acteristics. 

Table 1 may be summarized by stating 
that the injury produced by a single low 
LET particle is comparatively moderate, 
in that by itself it is usually insufficient to 
kill the cell and is also subject to modifica- 
tion by a variety of circumstances; on the 
other hand, a single high LET particle 
traversing the cell nucleus is generally 
lethal regardless of circumstances. When 
these conditions are met, it 1s a simple 
matter to calculate D, (the dose required 
for 37 per cent inactivation) for any cell 
having a spherical nucleus. If L is the LET 
in keV/um, and 4 the nuclear diameter in 
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ACTION OF HIGH AND LOW LET RADIATION ON MAMMALIAN CELLS IN TISSUE CULTURE 
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Low LET High LET 
( € 10 keV/um) (> 100 keV /um) 
Cell survival curve Sigmoid Exponential 
Sublethal damage Present Absent 
Recovery" Present Absent 
Biological effectiveness Low with little dependence High but decreasing with 
of LET increasing LET 

Change of sensitivity during Pronounced Minor 

cell division cycle 
Effect of dose modifiers Appreciable Negligible 
OER 2.5-3.0 ~I 
Dependence of radiosensitivity Considerable and probably Minor and probably proportional 

on cell type complex to nuclear diameter 


* This term applies to intracellular recovery of the Elkind type and not to tissue repair processes. 


OER= Oxygen Enhancement Ratio. 


microns, then 
Dy = 20L/d* rads. 


It would appear that this relation is at 
least approximately correct above LET 
values in excess of 200 or 300 keV/um. For 
cells other than those normally employed in 
in vitro studies, these remarks might have to 
be modified with respect to low LET but 
hardly with respect to high LET. 

At first sight the crude and nonselective 
action of high LET radiation would seem zo 
be a serious detriment in radiotherapy where 
fractionation and other methods are em- 
ployed to obtain optimum differential ef- 
fects between malignant and normal cels. 
Although it 1s well established that some 
tumor cells can be very poorly oxygenated, 
it is still not clear whether this factor is 
important in fractionated treatments in 
which there might be a continuous transfer 
of cells from the anoxic to the oxygenated 
compartment. However, even if anoxia 
were an important factor, the employment 
of high LET radiation would merely rencer 
the sensitivity of malignant cells equal to 
that of normal cells except for differences 
in nuclear size. 

These considerations leave one with the 
impression that it is perhaps fortunate that 
what are termed “high LET radiatiors" 
are in fact radiations of intermediate LET, 
leaving at least the possibility that cne 


might find a set of irradiation conditions 
(e.g., fractionation schedules) which result 
in improvements over conventional radio- 
therapy. In view of the complexity of the 
factors involved, attempts to establish 
such conditions on a theoretical basis are 
dificult and uncertain, and empirical ap- 
proaches will be of paramount importance. 
It must therefore be hoped that radio- 
therapists exploring the potentialities of 
"high LET" radiation will be flexible as 


well as enthusiastic. 
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FAST neutron beam was first used for 

radiotherapy in 1938,15? only a few 
years after discovery of the particle. Be- 
tween 1938 and 1943, Stone!’ and Stone and 
Larkin'treated 24 patients with the 37 inch 
cyclotron and 226 with the 60 inch appa- 
ratus at Berkeley. The disease in most of 
these patients was advanced and only 18 
survived § years or longer after the neutron 
therapy. Although many early skin reac- 
tions were severe, Stone and Larkin!? con- 
cluded that the late damage was greater 
than expected on the basis of early reac- 
tions. Because of the discouraging conclu- 
sions drawn by Stone? radiotherapy with 
fast neutrons was abandoned for nearly 20 
years. 

Renewed interest in fast neutrons for 
cancer therapy derived from theobserva- 
tion that the Oxygen Enhancement Ratio 
(OER) for neutrons is less than for roentgen 
rays.4^ In contrast to roentgen rays, fast 
neutrons should inflict relatively more 
damage on hypoxic tumor cells than on 
well-oxygenated normal tissues. Many oth- 
er factors, of course, may influence the 
clinical effectiveness of fast neutrons rela- 
tive to roentgen rays.* Experiments at the 
Hammersmith Hospital in London on the 
skin of pigs indicated that the Relative 
Biological Effectiveness (RBE)* of fast 
neutfons increases with decreasing size of 
dose.5 Fowler and Morgan! suggested that 
the early workers were unaware of this 
phenomenon and, consequently, may have 
overdosed many of their patients. The 
RBE for late damage of pig skin was, re- 


* RBE is defined as the ratio of the dose of roentgen rays to 
that of neutrons to produce an equal biological response. 


portedly, no different from that for early 
damage after either a single dose or frac- 
tionated exposures. These results were 
confirmed in studies of the rat skin? 
Once a critical level was reached in these 
rats, a slightly increased dose changed the 
early reaction minimally, but increased the 
late damage greatly. The relationship be- 
tween early and late damage, however, was 
the same for roentgen rays and fast neu- 
trons in both single and fractionated doses. 
Much more information is now available on 
the interpretation of various schemes of 
dose fractionation and on the physical 
characteristics of absorbed neutron energy. 
In view of these facts, we have re-evaluated 
the observations of Stone and Larkin!? 
relative to the effects of neutrons on human 
skin. Fortunately, their records are still 
available and most of them are fairly de- 
tailed. Many include color photographs of 
the skin reactions. 


METHOD 


The records of the 250 patients given 
neutron therapy in Berkeley between Sep- 
tember 1938 and February 1943 were re- 
viewed in detail. Particular emphasis was 
placed on the results in the 17 patients from 
which Stone drew his conclusions for the 
1947 Janeway Lecture.? Only a few pa- 
tients were treated on the 37 inch cyclotron 
and these received relatively small and 
usually single treatments. Therefore these 
patients (1 of whom had survived 5 years) 
were not considered further. 

The site and extent of tumor in each of 
the 226 patients treated on the 60 inch 
machine were tabulated. The condition of 


e From the Section of Therapeutic Radiology, Department of Radiology, University of California School of Medicine, San Fran- 
cisco, California,t the Medical Research Council Cyclotron Unit, Hammersmith Hospital, London, England,] and the Department 
of Radiology, University of Pennsylvania, Philadelphia, Pennsylvania.§ 

This investigation was supported În part by USPHS Grant CA-10059 from the National Institute of Health. 
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TABLE I 


GRADING SYSTEM FOR SKIN EFFECTS FROM NEUTRONS 
FROM BERKELEY 60 INCH CYCLOTRON 


Early reaction (o to 2 months after therapy) 


Grade o—no change evident 
Grade 1—slight erythema 
Grade 2—marked erythema, heavy pigmentation 
or dry desquamation 
Grade 3—moist desquamation 
3-A—involving less than total treatment area 
3-B—involving total treatment area 
Grade 4—ulceration which failed to heal within 2 
months after completion of therapy 


Late reaction (2 or more years after therapy) 
Grade o—normal appearing skin 
Grade 1—change in pigmentation, epilation 
Grade 2—slight to moderate telangiectasia, atro- 
phy, fibrosis 
Grade 3—marked telangiectasia, atrophy, fibrosis 
Grade 4—ulceration, necrosis 


the skin before therapy was specified. Ra- 
diation other than neutrons, size, and loca- 
tion of treatment field, and number of in- 
dividual treatments were noted. The in- 
dividual dose and the total dose (1n n units) 
and the over-all treatment time were also 
tabulated. From the descriptions and the 
color photographs, all early and late reac- 
tions of the skin were graded (Table 1). 
Early reactions were judged on the basis of 
observations during the first 2 months after 
neutron therapy. The late reaction was 
judged according to the changes noted 2 
years or more after the end of therapy. 
Probably some late reactions would have 
been greater, had the patients lived longer. 
Of the 226 patients treated on the 60 inch 
cyclotron, only 25 were observed longer 
than 2 years (Table 11) and only 17 for 5 
years or more. Ín some patients with severe 
reactions during treatment, radiotherapy 
was interrupted while the skin healed. Such 
interruption undoubtedly reduced the se- 
verity of the early reaction, but its influ- 
ence on the late reaction is difficult to 
evaluate. These patients, when identifiabie, 
were eliminated from the study. It should 
be noted, however, that because of technical 
problems with the cyclotron, many patients 
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received treatments at irregular intervals. 
Four patients are still living and have been 
examined by the present authors within the 
past year. 

The 60 inch cyclotron at Berkeley pro- 
duced neutrons by bombarding beryllium 
with deuterons having an energy of approx- 
imately 16 MeV. The design of the appar- 
atus, beam monitoring, and the beam 
collimation were similar to that for the 37 
inch cyclotron, which has been described in 
detail.?? The beam monitor was calibrated 
against a 100 R Victoreen chamber and the 
readings recorded as n units. The output of 
the apparatus was about 5 n of neutrons 
per minute, equivalent to about 12 rads per 
minute at the treatment distance of 100 cm. 


FACTORS IN ESTIMATING THE 
EFFECTIVE ABSORBED DOSE 


Depth dose. The neutron beam produced 
by the Hammersmith cyclotron 1s similar 
to that of the 60 inch Berkeley cyclotron and 
the data on depth dose obtained on the 2 
machines agree well." [n the present study 
the more extensive depth dose data from 


TABLE II 


PATIENTS TREATED BY NEUTRONS AT 
BERKELEY, 1938 TO 1943 


Therapy with 37 inch cyclotron 24. 


a. Record lost I 


Therapy with 60 inch cyciotron 


I. Discarded from present study 82 
a. Previous irradiation 44 
b. Concurrent roentgen therapy 2 
c. Roentgen therapy immediately 
after neutrons g 
d. Interrupted neutron therapy 1 
month or more 4 
e. No observation recorded 26 
f. Record lost I 
2. Included in present study 144. 
a. Reaction observed for only 1 year 
or less 106 
b. Reaction observed for >1 but 
<2 years 13 
c. Reaction observed for 2 or more 
years 25 
Total 240 
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Hammersmith have been used, with a cor- 
rection for source-skin distance, to calculate 
exit doses. Exit doses were not considered 
by Stone and Larkin.? Where fields are 
opposed and allowed to extend to the edge 
of curved surfaces, e.g., bilateral neck 
fields which include the anterior surface, 
the exit dose approaches 100 per cent. This 
situation, of course, is accompanied with 
loss of whatever skin-sparing may occur 
with fast neutrons. 

Build-up. Several studies have shown 
that with fast neutrons absorbed energy 
builds up in tissue, with a maximum reached 
at about 1 mm. below the surface.?:15:1$ Such 
build-up might be expected to reduce the 
apparent early skin reaction. This reduc- 
tion would not necessarily influence the late 
reaction if the late reaction results from 
damage to deeper tissues. 

Recent data obtained at the Hammer- 
smith Hospital by placing tissue-equivalent 
plastic of 1 mm. thickness over one-half of 
the exposed area of human skin indicated 
that with this neutron beam some skin- 
sparing does occur, but that the effect is 
probably insufficient for clinical impor- 
tance.*-4 [n addition, loss of sparing of the 
skin of Stone’s patients may have resulted 
from placement of the patient directly 
against the collimator opening. For these 
reasons, corrections for build-up and skin- 
sparing were not attempted. 

Backscatter. Measurements by Bewley 
and Parnell’ indicated that for correction of 
backscatter of radiation within tissue, the 
air doses given by Stone should be increased 
by 6 to 8 per cent for treatment fields of 
IoXTO cm. to 10X15 cm. The 7X7 cm. 
test-fields used for estimation of RBE and 
for conversion of the n unit to rads should 
be corrected similarly. Since these two cor- 
rections are relatively slight and tend to be 
similar, no correction for backscatter has 
been made. 

Increased absorption 1n fat. Since fat has a 
higher hydrogen content than other soft 
tissues and the effectiveness of neutron 
ahsorption is related to the hydrogen con- 
centration, fatty tissues absorb more energy 
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RBE for fast neutrons, relative 
to 250, kVp x-rays 
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Dose per fraction of fast nevtrons (rads) 


Fic. 1. RBE (Relative Biological Effectiveness) for 
fast neutrons relative to 250 kVp roentgen rays, 
plotted against size of individual neutron dose. 
Data from studies of Stanley B. Field at Hammer- 
smith Hospital. 


than other tissues from a neutron beam. 
When the fat is thick enough to give equi- 
librium conditions and the dimensions of 
blood vessels are less than the range of the 
secondary radiations, the dose in such 
vessels increases I5 to 20 per cent. In- 
creased absorption in fat may explain the 
greater reaction in fields of the buttocks as 
compared with other sites for a given cal- 
culated dose. No numerical correction for 
this absorption in fat could be made. 

For a precise estimate of the absorbed 
dose, and hence, full interpretation of the 
skin damage reported by Stone and Lar- 
kin,!® certain factors should be considered. 
These include exit dose, build-up, back- 
scatter, and increased absorption in fat. 
We were able to correct, however, only for 
exit dose. 

Conversion of n units to rads of neutrons. 
Stone's records show that a single dose of 
1IO n of fast neutrons from the 60 inch 
machine produced a threshold of erythema. 
With 250 kVp roentgen rays, the threshold 
erythema dose is 730 rads (extrapolated 
from Johns!®), Field's data" (Fig. 1) related 
RBE for neutrons to the size of the dose. 
Based on these data, 730 rads of 250 kVp 
roentgen rays are equivalent to 265 rads of 
fast neutrons (£.e., with this dose the RBE 
is 2.8). Thus, 110 n units appear to be 
equivalent to 265 rads so that 1 n would be 
equivalent to 2.4 rads of fast neutrons. This 
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factor 1s in excellent agreement with the 
factor of 2.5 in terms of roentgens as Aebe-- 
sold and Anslow? suggested on physical 
grounds. 

Calculation of skin dose. For each fractian 
of radiation exposure, the recorded dose in 
n units was multiplied by 2.4 to convert it 
to rads of neutrons. It was then multiplied 
by the RBE factor for 250 kVp roentgen 
rays selected from Figure 1, and divided by 
0.85 to convert to an equivalent dose of 
megavoltage roentgen rays. The last step 
was introduced to facilitate comparison 
with current radiotherapy experience. The 
individual doses were summed up to pro- 
duce a total, equivalent, entrance dose of 
megavoltage roentgen rays in rads. Exit 
doses (with few exceptions opposed fields 
were treated on the same day) were calcu- 
lated and added to the entrance dose. 

The neutron treatment regimens used by 
Stone and Larkin”? included a wide range of 
total dose, over-all treatment time, and 
number of dose fractions. To compare the 
effects of their neutron treatments with 
effects produced by conventional radiation 
therapy, the equivalent megavoltage roent- 
gen-ray dose in rads was next converted 
to the nominal single dose (NSD). For this 
purpose we used the formula developed by 
Ellis: Total dose- NSDXN?-MxTen, 
where NV is the number of fractions and T is 
the over-all treatment time. Since in this 
formula o.24 is the factor that allows for 
recovery between individual fractions of 
roentgen-ray exposures, the formula is 
strictly valid only for roentgen rays. We 
believe, however, that since allowance was 
made for the variation of RBE with size of 
each dose fraction, this formula can be 
applied to neutron exposure after conver- 
sion to equivalent doses of megavoltage 
roentgen rays.* 


* To check the validity of this procedure, it was compared to 
an alternative method offered by Bewley.* Based on an analveis 
of his data for the effects of neutrons on pig skin, Bewley suggested 
that a factor of N°- would fit the neutron results and that a 
proper formula for the conversion of total neutron rads tc an 
NSD might be: Total dose: NSDX N*-06x Teu, The resulzant 
NSD would be in terms of neutron rads which could be converted 
to megavoltage roentgen-ray rads by use of the appropriate RBE 
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The Ellis formula and tables are prob- 
ably not valid for doses given in fewer than 
4 fractions. Therefore, when the treatment 
consisted of only 2 or 3 fractions the calcu- 
lations were modified. The NSD for 2 frac- 
tions was calculated on the assumption that 
recovery after 1 fraction is equivalent to 
soo rads of roentgen rays." Thus the NSD 
for a dose given in 2 fractions is the total 
minus 500 rads equivalent of megavoltage 
roentgen rays. For a 3 fraction treatment, 
the value for the NSD was obtained by 
interpolating between the results achieved 
with this 2 dose method and that obtained 
by our application of the Ellis formula for 4 
doses. Although Ellis expressed the belief 
that the NSD would probably not produce 
precisely the same effect as an actual single 
dose, we had no alternative but to accept 
that dose as the NSD when a patient re- 
ceived only 1 treatment. Finally, the NSD 
was converted to the equivalent of a dose 
delivered in 30 fractions over a period of 6 
weeks (SWD) according to the formula: 
SWD-NSD/o.293. 

Although the effects of fractionation differ 
for neutrons and roentgen rays, we believe 
that the method used provides the best 
basis available at the present time for com- 
parison of patients treated by such diverse 
dose-fraction schemes. The results of these 
calculations allow a comparison between 
the effects on the skin of neutrons and of 
megavoltage roentgen rays (when bolus 1s 
used) on the basis of both NSD and SWD. 
Because of the modifications introduced 
into the NSD calculations, we have chosen 
to express the results in rads rather than in 
rets (rads equivalent therapeutic) a$ was 
done by Ellis. 


RESULTS AND DISCUSSION 


The effect of neutron exposure on the 
skin and subcutaneous tissues could be 
judged in 275 individual treatment fields in 
144 of the 226 patients treated on the 60 


factor. The NSD values for the Stone and Larkin neutron pa- 
tients surviving more than 1 year were calculated by hgth 
methods and the results agree with each other by T 5 per cent. 
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Tase Il 
EARLY REACTIONS—DOSE VERSUS TREATMENT TIME 


Over-all Treatment Time (days) 


Grade d NSD 
Individual Average 
4 6 «2,800 13, 15, 26, 31, 31, 35 25 
4 8 22,800 15, 29, 32, 33, 33s 33s 33, 34 3o 
3 5 «1,600 2, 3, 15, 21, 31 14 
3 13 22,600 13, 13, 26, 30, 33, 33, 38, 38, 50, 53, 57, $75 71 39 
2 13 «1,400 I, I, I, I, I, 1,1, 3, 3, 15, 15, 27, 24 7 
2 9 22,200 18, 36, 36, 40, 40, 57, 57, 58, 58 44 
I 3 «1,400 If, I 
I 4 22,000 41, 45, 59, 59 5I 


NSD- Nominal Single Dose. 


inch cyclotron. In the other 82 patients the 
effect could not be determined. In some of 
these, either no suitable observation had 
been recorded or the course of neutron 
therapy had been interrupted. In others the 
effect of the neutrons could not be dis- 
tinguished from those of other radiation 
exposure. 

Early reactions. The grade of the early 
skin reaction for each of the 275 treatment 
fields is plotted as a scatter diagram against 
the NSD in Figure 2. Although grade of 
reaction and NSD were directly related 
(shown better in Figure 3), the range of 
doses yielding each grade of reaction is 
broad. This spread probably resulted par- 
tially from lack of precision in retrospective 
grading of skin reactions and in part from 
biologic variability. The method of calcu- 
lating NSD may also be a factor. 

To determine whether some of the spread 
may have resulted from the method of cal- 
culation, the fields represented at either 
end of the dose scale of each early reaction 
grade were examined in detail (Table ur). 
This Table indicates that a given grade of 
reaction is more likely to be associated with 
a low NSD if over-all treatment time 1s 
short. Conversely, a particular grade of 
reaction was associated with a high NSD 
when the course of treatment was extended. 
For example, a Grade 2 reaction resulted 
from nominal single doses of from 1,260 to 
2,480 rads. In Grade 2, however, the treat- 


ment time averaged only 7 days when the 
NSD was less than 1,400, whereas it av- 
eraged 44 days when the NSD exceeded 
2,200 rads. In general, short treatment times 
were associated with a small number of dose 
fractions and longer treatment times with 
more fractions. Thus, the NSD calculations 
may not fully compensate for the widely 
varying numbers of fractions and time in- 
tervals used in these patients. 

Table rv shows the number of fields in 
which each specific grade of early reaction 
developed in each range of NSD. These 
data show that: (a) some visible reaction 
developed in every treated field; (b) early 
reactions were of Grade 3 or 4 in 60 per cent; 
(c) the NSD in more than 50 per cent was 
2,000 rads or greater; and (d) although a 
wide range of doses was represented in each 
reaction grade, in general the higher the 
NSD the greater the likelihood of a more 
severe reaction. 
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Fic. 2. Grade of early skin reaction plotted against 
the NSD (Nominal Single Dose) in rads for 275 
neutron treatment fields. 
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Ic. 3. Grade of early and late reactions for all 
treatment fields that could be evaluated plotted 
against both NSD and SWD (Six Week Dose) in 
rads. Ranges shown are the standard error of the 
mean. 


To compare these neutron exposures to 
clinical experience, the early reactions were 
also related to the nominal SWD. Nearly 80 


Tase IV 


EARLY REACTION FROM VARIOUS 
NOMINAL SINGLE DOSES 





Number of Fields Showing 
Reaction of Grade Total 
Dag Fields 
o I 2 3 4 
<1,200 O 
1,200 to 1,399 3 12 1 16 
1,400 tO 1 1599 I 9 J 13 
1,600 to 1,799 5 20 16 4I 
1,800 to 1,999 4 18 40 62 
2,000 to 2,199 4 24 34 1 63 
2,200 to 2,399 $ 27 2 34 
2,400 to 2,599 4 18 3 25 
2,600 to 2,799 6 o 6 
2,800 to 2,999 5 I 6 
3,000 to 3,2c0 2 7 9 
Total fields o 17 92 152 l4 275 
Per cent 6 34 85 5 





NSD= Nominal Single Dose. 
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TABLE V 


LATE REACTION FROM VARIOUS 
- NOMINAL SINGLE DOSES 


Number of Fields Showing 
Reaction of Grade Total 
noD Fields 
O I 2 3 4 
1,200 o 
1,200 to 1,399 I 1 
1,600 to 1,799 4 G I IO 
1,800 to 1,999 LI 4 15 
2,000 to 2,199 l I 9 5 I5 
2,200 t0 2,399 3 3 
2,400 to 2,599 2 2 
2,600 to 2,799 o 
2,800 to 2,999 Q 
3,000 to 3,200 3 3 


Total field o o 5 3I IS 61 


NSD= Nominal Single Dose. 


per cent of the fields had received 6,000 rads 
or more SWD and values in more than ṣo 
per cent were 27,000. Of the 14 Grade 4 
early reactions, 12 had received 8,000 or 
more SWD. Furthermore, 91 per cent of 
fields in which epidermolysis developed had 
received at least 6,000 rads SWD. Our ex- 
perience with 1 MeV roentgen ray and Co® 
radiation therapy given with bolus, al. 
though difficult to quantitate, suggests that 
the neutron-induced early skin reactions 
were consistent with the doses applied. 

Late reactions. Evaluation of both early 
(<2 months) and late (>2 years) reactions 
was possible for 51 treatment fields in 25 
patients. The relationships between NSD, 
treatment time, and severity of late re- 
actions are shown in Tables v and vi. As 
with the early reactions, the greater the 
dose the higher the grade of late reaction 
(Table v). With a NSD of fewer than 2,000 
rads, the reactions were graded 4 in 5 of 28 
fields. When the NSD was between 2,000 
and 2,400 rads, 5 of 18 reactions were 
Grade 4 as were all 5 given 2,400 rads or 
more. Although in the Grade 4 late reactions 
a lesser dose appeared to be associated with 
a shorter over-all treatment time, too few 
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Taste VI 
LATE REACTIONS—DOSE VERSUS TREATMENT TIME 
No GF Over-all Treatment Time (days) 
Grade Fiel ds NSD 
Individual Patients Average 
4 5 «2,000 29, 29; 8, I5, I5 Ig 
4 IO 2 2,000 38, 60, 58, 29, 8, 32, 53, 34, 48, 48 4l 
3 I9 «2,000 23, 29, 29, 27, 45, 46, 47, 15, 24, 544 15, 15, 8, 
45, 25,25, 25, 17, 17 28 
3 12 22,000 26, 54, 15, 41, 29, 22, 8, 34, 30, 8, 24, 22 26 


NSD 2 Nominal Single Dose. 


late reactions were observed to permit an 
adequate evaluation of the influence of 
treatment time on late reaction grade (Ta- 
ble v1). 

Comparison of early and late reactions. Of 
the 31 fields with late marked atrophy or fi- 
brosis, 26 had epidermolysis during or im- 
mediately after therapy (Table viz). In 13 
of the 15 fields with late ulceration, epider- 
molysis had developed early and in 3 cases 
it had not healed 2 months after conclusion 
of therapy. Among the 10 patients (15 fields) 
with late ulcerative reactions, 5 had car- 
cinoma of the prostate, 2 of the lip, 1 of the 
vocal cord, and 1 of the buccal mucosa, and 
1 had a fibrosarcoma of the shoulder. All 7 
fields in which a late Grade 3 or 4 reaction 
developed, but which had shown only a 
Grade 2 early reaction were in patients with 
carcinoma of the prostate. The 2 fields with 
early Grade 2 and late Grade 4 reactions 
had the most protracted therapy, namely 
58 and 60 days, of those in the entire group 
observed 2 years or longer. In 4 of the 5 
patients with prostatic carcinoma, ulcera- 
tion occurred in the fields over each but- 
tock. These patients with prostatic car- 
cinoma received a NSD of 1,800 to 2,100 
and a SWD of 6,100 to 7,150. Of the 5 with 
late ulceration and malignancy other than 
in the prostate, 4 had received a NSD of 
2,520 to 3,220 (8,600 to 11,000 SWD) and 
the other had received a NSD of 1,910 
(6,520 SWD). These observations tend to 
support the concept that when thick layers 
of fat underlie the skin, ulceration occurs at 


lower doses than elsewhere in the body. 

In Figure 3, the mean NSD is plotted 
against reaction grade for both early and 
late reactions. The ranges are shown as 
standard error of the mean. The severity of 
the late reaction tends to parallel that of 
the early reaction, but rises more rapidly 
relative to dose. This result may be an 
artifact arising from the grading schemes 
used in early and late reactions. In rat skin 
exposed to roentgen rays or neutrons, the 
late reaction tends to increase rapidly once 
a certain threshold level is reached.!? 

If a Grade 2, or at most, a Grade 3-A is 
accepted as the maximum permissible early 
reaction, and a Grade 3 is the maximum 
permissible late reaction, the maximum 
tolerable NSD from Stone’s neutron irra- 
diations is about 1,800 (Fig. 3) in terms of 
equivalent rads of megavoltage roentgen 
rays. This NSD is in accord with current 
experience (Ellis, 1968) and adds confidence 
to the mathematical procedures employed 
in this analysis. 

Other observations. In addition to the 25 
patients observed for more than 2 years 
after treatment, 9 (16 fields) were observed 
for 1 to 2 years. Although in these the late 
reactions were still progressing, a similarity 
in degree of severity of the early and late 
reactions was already evident. An early 
epidermolysis had covered the entire treated 
area of the 6 fields in which ulceration de- 
veloped 1 to 2 years after neutron exposure. 

That the Grade 3 or 4 early reactions did 
represent severe reactions is borne out by 
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TaBe VH 


EARLY REACTION VERSUS LATE REACTION; NUMBER 
OF FIELDS OBSERVED 2 OR MORE YEARS 


Grade 
of Grade of Late Reactions Total 
Early Fields 
Reac- o I 2 3 4 
tion 
o re) 
1 o 
2 I 5 2 8 
3 4 26 IO 40 
4 3 3 


Total O O 5 31 I5 $1 
fields 


the associated complications. Early reac- 
tions in I2 patients were graded 4 (Table 
vit). Of these 12 patients, 3 died within 2 
years from hemorrhage or edema and res- 
piratory obstruction secondary to radiation 
necrosis. In 4, who died of cancer within 2 
years after treatment, radiation-induced 
ulcerations were still unhealed at the time 
of death. Of the 4 patients of this group who 
survived 2 years, all required full-thickness 
skin grafts or amputation, or both, of the 
irradiated part. Eventually these grafts 
sloughed. Moreover, 5 patients with Grade 
3-B early reactions died as a result of: local 
radionecrosis, 2; pulmonary fibrosis, 1; 
bowel perforation, 1; or cervical myelitis, 1. 

The Janeway Lecture of rogy. In the 
Janeway Lecture of 1947,! 17 patients who 
were followed 5 years or more were con- 
sidered in detail. Observations in these pa- 
tients strongly influenced Stone’s ultimate 
conclusions. Because of previous radiation 
therapy to the area included in the neutron 
field, 4 of the 17 have been excluded from 
the present study. Tumor site, field size, 
NSD, SWD, early reaction, and late reac- 
tion for the remaining 13 patients are pre- 
sented in Table rx. Excluding Patient 5, 
who had no severe late reaction, the SWD 
for this group of patients ranged from 6,400 
to 11,000 rads. An early epidermolysis had 
developed in all of these treatment fields. 
The minimum SWD to produce late marked 
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fibrosis and atrophy without ulceration was 
6,400 rads (NSD 1,870). The minimum for 
late ulceration was 6,520 rads SWD (NSD 
1,910). Of the 9 fields in which late ulcera- 
tion developed, all had had epidermolysis or 
ulceration that failed to heal at the time of 
treatment. In retrospect, the roentgen-ray 
equivalent doses and the early reactions in 
these 13 patients were consistent with the 
delayed cutaneous and subcutaneous dam- 
age. 
Patients 8 through 12 of Table rx de- 
serve additional comment. In each, a car- 
cinoma of the prostate was treated via 2 
10X15 cm. gluteal fields and a 10X 10 cm. 
anterior field placed at the base of the penis. 
All 3 fields were directed toward the pros- 
tate. With this arrangement the anterior 
field received radiation from the exit beams 
of the posterior fields. In some cases this 
exit contribution was largely offset by 
a lower given dose to the anterior field. 
With NSD of 1,870 to 2,010 (SWD 6,400 to 
6,900), late reactions of Grade 3 or 4 oc- 
curred in all 15 fields. In only 1 other 
patient (Patient 2) did such a reaction de- 
velop with NSD of less than 2,100. Per- 
haps, as suggested by Bewley,’ areas that 
include a large content of fat are more 
sensitive to neutron irradiation. On the 
other hand, this observation may be an 
artifact since of all patients treated to 
areas other than the prostate, only 1 (Pa- 
tient 2) was a long-term survivor whose 
NSD was less than 2,100. 

Cancer control by neutrons. The clinical 
material of this study was composed of a 


Taste VIII . 


12 PATIENTS WITH GRADE 4 EARLY REACTION 


Patients surviving fewer than 2 years 8 
Died of cancer, reaction unhealed 4 
Died of cancer, reaction healed I 
Died due to radiation necrosis 3 

Patients surviving 2 or more years 4 


Required skin grafts over sacrum 
Mandibulectomy and skin grafts 
Amputation 

Tracheostomy, skin grafts 
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Taste IX 


“JANEWAY LECTURE” PATIENTS WITHOUT PREVIOUS RADIATION TO THE SAME FIELD 


Reaction Grade 


Patient Tumor Site ied oie 
(cm.) 

I Vocal cord 7X 7 
Neck lymph nodes 7X10 

3 Neck lymph nodes 7X 7 
4 Parotid 8X10 
5 Parotid IOX 10 
6 Parotid 5X 7 
7 Skin IOXIO 
8 Prostate IOXIS 
Prostate 10X15 

IO Prostate 10XI$ 
II Prostate IOXIS 
I2 Prostate IOXI§ 
13 Shoulder IOXIO 


NSD SWD 

Early Late 
2,520* 8 ,600* 33 45 4 
1,910 6,520 3 4 
2,350 8,050 3 3 
2,360 8,040 3 3 
1,780 6,060 3 2 
2,160 7,370 3 3 
2,260 7,700 3 3 
2,010 6,900 353,31 Soat 
2,010 6,900 $ 33T 3,4. 4T 
1,880 6,450 4,5531 5331 
1,965 6,700 3139141 45 45 4 
1,870 6,400 3.9431 533 
3,220 11,000 4 4. 


* Opposed fields overlapping anteriorly. Dose at overlap considerably higher. 
t Anterior pelvic field, 10X 10 cm. (directed toward base of penis). 


NSD= Nominal Single Dose; SWD= Six Week Dose. 


broad spectrum of malignant neoplasms. 
In general, the descriptions of the diseases 
were not sufficiently detailed to permit 
retrospective staging. Because of the ad- 
vanced disease 1n most of these patients, no 
form of radiation therapy could have been 
expected to be curative. Furthermore, in 
many patients the neutron beam did not 
include all of the cancer. Thus, no conclu- 
sions regarding the relative efficacy of neu- 
trons and roentgen rays in the cure of can- 
cer can be drawn. 


eSUMMARY AND CONCLUSIONS 


The observations on patients treated with 
neutrons from the 60 inch Berkeley cyclo- 
tron between 1938 and 1943 are reviewed 
and reinterpreted. This investigation 1s 
concerned only with the effects of neutrons 
on skin and subcutaneous tissues. 

Utilizing data that relate the relative 
biological effectiveness (RBE) for neutrons 
to the size of the dose-fraction, the neutron 
doses were converted to equivalent mega- 
volfage roentgen doses. When applicable, 


factors were introduced to account for the 
contribution from exit beams. The time- 
dose-fractionation pattern varied from pa- 
tient to patient and usually was inconsistent 
with schemes used in current radiation 
therapy. Therefore, the doses were calcu- 
lated in terms of a nominal single dose 
(NSD) and a nominal 6 week dose (SWD). 
The NSD and SWD allow some comparison 
with conventional radiation therapy. 

Suitable for inclusion were 144 patients 
with 275 separate fields treated with the 60 
inch cyclotron. Among this group were 25 
survivors, with 51 treatment fields, who 
were observed 2 years or more after neutron 
therapy wascompleted. Early reactions were 
judged according to findings during the 
first 2 months after treatment. The late 
reactions were graded according to observa- 
tions 2 or more years after therapy. 

The data indicate that: (a) the roentgen- 
ray equivalent of the neutron doses applied 
was relatively large in comparison with 
conventional megavoltage roentgen-ray 
therapy; (b) an early reaction was visible 
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in all treatment fields and in 6o per cent this 
amounted to epidermolysis; (c) the late 
reactions were severe in most patients who 
survived 2 years or longer, but in 80 per 
cent of the fields epidermolysis had de- 
veloped at the time of treatment; (d) fields 
in which late ulceration developed had re- 
ceived SWDs of 6,100 to 11,000 (mean 
= 8o0 +500 rads); (e) tissues with a high 
content of fat appeared to have a greater 
reaction; (f) the “calculated” tolerance 
SWD for this neutron trial is about 6,100 
rads; and (g) after the tolerance dose is 
exceeded, the severity of the late reaczion 
appears to increase more rapidly as a func- 
tion of dose than does the severity of the 
early reaction, but this may be related to 
the grading schemes used. 

With the proper allowance for exit dose, 
fractionation scheme, and change of RBE 
with fraction size, both early and late skin 
reactions can be accounted for on the basis 
of dose received. Furthermore, the late 
reactions seem generally consistent with the 
early reactions. Lack of knowledge regard- 
ing (a) the influence of the fractionation 
scheme on tissue response, (b) possible 
skin-sparing with fast neutrons, and (c), 
as suggested by the Hammersmith group, 
the change of RBE with fraction size may 
have caused the earlier workers to under- 
estimate doses applied and to misinterpret 
the significance of the early skin reactions. 
We believe that the Berkeley neutron data 
from 1938 to 1943 should not contraindi- 
cate a properly planned and controlled 
clinical investigation of neutron therapy. 


Glenn E. Sheline, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 
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CLOTTING FACTORS AND METASTASIS FORMATION* 


By ALFRED S. KETCHAM, M.D., EVERETT V. SUGARBAKER, M.D., 
JAMES J. RYAN, M.D., and S. KIRBY ORME, M.D. 


BETHESDA, MARYLAND 


"THE surgeon is seldom at a loss to ex- 
plain his failure to control primary 
tumor growth if a critical, unbiased evalua- 
tion is made of: (a) the gross findings at 
surgery; (b) whether a truly encompassing 
en bloc resection of the tumor was carried 
out; (c) the gross and/or microscopic ade- 
quacy of thesurgical margins, as sometimes 
determined by step-section slide prepara- 
tion; and (d) the cellular characteristics of 
the tumor. 

The failure to control metastases is less 
easily explained in view of the surgeon's: 
(a) "gentle manipulation" of the tumor; 
(b) early ligation of all draining vessels 
and lymphatics; (c) chemical or radiologic 
attempts to preoperatively decrease the 
viability of tumor cells that might have 
been dislodged from the primary tumor 
mass at the time of surgical manipulation; 
and (d) assurance that preopertively all 
radiologic, isotopic and physical findings 
failed to reveal any evidence of tumor dis- 
semination. 

The many unknowns surrounding the 
dilemma of "metastases" along with the 
poorly understood road blocks which race 
the experimental transplantation immuno- 
logist, have directed the investigative 
Interests of many experimental laboratories 
into the field of tumor immunology. It 
appears very likely that many of the pre- 
viously unexplained and bizarre behavior 
patterns of tumor cells may find some 
meaningful explanations through a better 
understanding of the immunologic mech- 
anisms associated with the tumor-host 
relationship. However, just as important 
and more easily understood by the non- 
immunologically oriented clinician or in- 


vestigator is the growing body of knowl- 
edge calling attention to the importance of 
blood coagulation phenomena that may be 
associated with metastases or, more speci- 
fically, to the role that precipitation of 
fibrin and its deposition may play in the 
development of metastatic foci of growth. 


MECHANISMS OF METASTASES 


Whilethe basic mechanisms of metastases 
are poorly understood and the explanations 
often are only theoretic, it is generally 
agreed that certain fundamental steps can 
be outlined, based upon rather extensive 
experimental understanding." The cancer 
cell enters the blood and/or the lymphatic 
circulatory system by active invasion or 
passive intravasation. As has been demon- 
strated by the cytologic identification of . 
tumor cells in the circulating blood and 
lymph, t234 the cells are systemically dis- 
seminated, with the blood or lymph serving 
as the vehicle.“ Fortunately, most of the 
cells are destroyed as they pass through 
the circulating system. That certain cells 
reach the stage of lodgment and growth is 
indicated by the subsequent development 
of metastases. Apparently, the cancer cell 
must first adhere to the capillary endothe- 
lium where it becomes entrapped or en- 
meshed by a network of fibrin and plate- 
lets. . The resultant microthrombus ob- 
literates the exacting and discrete definition 
of the usual capillary endothelium. Normal 
circulating cells then migrate through the 
capillary wall which no longer serves as an 
efficient barrier to the individual cells.3° 
The larger tumor cells may then be at- 
tracted through this inefficient endothelial 
barrier and find entrance to the extravascu- 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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lar spaces. A fibrin stromal precipitate 
serves as a tumor bed allowing vasculariza- 
tion, growth and multiplication of the 
tumor cell.194:4 Obviously, this is a very 
over-simplified explanation of the metasta- 
tic processes, but only limited understand- 
ing is available to fully describe such a com- 
plex mechanism? However, it is within 
these fibrin-dependent steps of entrapment 
and stromatization that is found the most 
obvious site for the interaction of the blood 
coagulation mechanisms. 


EXPERIMENTAL ANTICOAGULATION 


The identification of tumor thrombi or 
emboli in various states of thrombin forma- 
tion and degeneration has long been recog- 
‘nized and used to account for both the 
cause of, as well as the prevention of me- 
tastases. It is only in the past decade, how- 
ever, that many of the theories of several 
well established investigators!!:12-27-31,82,38.35 
have been clarified by the experimental 
studies of Cliffton,® 81° Agostino,'* Lacour 
e al. * and Wood.** O'Meara identified, at 
the invading periphery of several experi- 
mental tumors, a lattice-like formation of 
thrombin deposition which was interpreted 
as promoting tumor growth.!??? This fibrin 
formation appeared to be induced by what 
he called a cancer-coagulation factor, later 
called thromboplastin by Thornes et 5/293 
Both in the experimental rabbit tumor and 
in the human, Thornes and his associ- 
ates were able to. block the action of this 
coagulative factor by using anticoagulants. 
The repetitive demonstration that tumors 
in several experimental] systems could be 
reduced in size with controlled anticoagula- 
tive measures further encouraged Wood and 
co-workers to demonstrate the same 
tumor dispersing action on the metastatic 
- potential. of a cancer. They noted that 
an enveloping microthrombus about em- 
bolic tumor cells was decisive in the mech- 
anism of endothelial adherence and pene- 
tration. 

While Retick and associates? in this 
laboratory found the effect of hepariniza- 
tion on the primary tumor not at all en- 
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couraging, their work did serve as a stimu- 
Jus for continued interest in the anticoagu- 
lative mechanisms involved with tumor 
growth as well as metastases. Subse- 
quently, through the initiative of Orme and 
Ketcham, Ryan and co-workers?62526 
and Sugarbaker,5 we have been able to 
successfully establish an anticoagulation 
regime for small animals which allows anti- 
coagulation at a prothrombin time level of 
2 to 3 times over normal. Animals are able 
to undergo surgery without significant 
mortality or morbidity. With the added 
assistance of individual housing of animals, 
thus eliminating the colony-housing prob- 
lems of fighting, competing for food and 
cannibalization of tumors of the weak 
animals, a series of experimental studies 
have emphasized the role that anticoagula- 
tion may play in decreasing the instance of 
metastases in tumor-bearing animals. 


METHOD 


Anticoagulation was obtained by placing 
sodium warfarin (coumadin) in the drink- 
ing water of animals who were individually- 
housed throughout all the studies. The 
dosage was regulated with frequent pro- 
thrombin times utilizing Miale and Win- 
ningham's" micromethod and periorbital 
venous blood. When a stabilized level of 
anticoagulation had been reached of 2 to 3 
times normal prothrombin time, all animals 
were given subcutaneous leg inoculations of 
tumor suspension prepared by the cytosieve 
technique, using third generation methyl- 
cholanthrene induced fibrosarcoma which 
originated, and has since been trans- 
planted in C57/BL/6N mice. A nonanti- 
coagulated control group of animals was 
concurrently injected with tumor. Twenty 
animals from each of the treated and con- 
trol groups were killed weekly, with a re- 
cording of their prothrombin times, pri- 
mary tumor weight and the incidence of 
pulmonary metastases (Table 1). 

Using the anaplastic sarcoma T241 of 
Lewis in C57/BL/6N mice and the mam- 
mary adenocarcinoma in C;/HeN mice, 
both of which had been carried in our 
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TABLE I 


THE COUMADIN DOSAGE, PROTHROMBIN TIMES AND EXPERIMENTAL RESULTS OF THE ANTICOAGULANT EFFECT 
UPON THE NUMBERS OF TUMOR METASTASES AND THE SIZE OF THE PRIMARY TUMORS USING A THIRD 
GENERATION METHYLCHOLANTHRENE-INDUCED FIBROSARCOMA IN C57/BL/6N MICE 


Dose of coumadin (mg./ri,ooo cc. 
drinking water) 
Control o 
Coumadin 


Prothrombin times 
Control (sec.) 


Coumadin 9.5 
I. No. animals >1 min. 7 
2. Average of remaining animals 
(sec.) 40 
Number of mice with pulmonary 
metastases* 
Control 0/20 
Coumadin 0/20 
Average number of pulmonary 
metastases} 
Control o 
Coumadin Oo 
Average weight of primary tumor 
(gm.)1 
Control o.16 
Coumadin 0.16 


Week Following Tumor Inoculation 


2 3 4 5 6 
o O Oo o Oo 
9.4 9.4 9.1 9.4 9.4 
9.3 10 9.3 8.4 9.1 
o o 13 o 2 
I8 24 40 10 21 
6/20 10/20 10/20 13/20 16/21 
1/20 3/20 5/20 4/20 5/21 
1.8 3.1 4.0 5.2 3.9 
IT 3.6 1.5 1.2 
0.4 4.0 E: 9.6 13.8 
0.4 1.6 3.5 5.6 8.2 


* Over-all difference, p<o.0o1, Wilcoxon test for doubly censored data. 
T Over-all difference, p<o.os, Wilcozon-Mann-Whitney rank order. 
t Difference, p<o.o1, for 4 to 6 weeks, Wilcoxon-Mann-Whitney rank order. 


laboratory through many transplant gen- 
erations, similar studies were performed 
using identical standardized experimental 
conditions. Again, tumor was injected into 
the deep subcutaneous tissue of the leg in 
both coumadin-treated and untreated ani- 
mals and pulmonary metastatic compari- 
sons made at 5 interval times during the 
next 5 weeks (Tables r1 and 111). 


RESULTS 


In all 3 experimental tumor host systems 
there was consistently a significant de- 
crease in the instance of and numbers of 
pulmonary metastases in anticoagulated 
animals as compared to the control, non- 
amputated groups. In these systems, deaths 


with pulmonary metastatic disease were 
+ less frequent as among those animals not 
anticoagulated. In addition, the primary 
tumor growth rate and the primary tumor 
mass in treated animals were always less 
than in the noncoagulated subjects. A re- 
view of Tables 1, m and 1n clearly demon- 
strates these highly significant differences 
and justifies the enthusiasm with which we 
have undertaken subsequent studies. For 
instance, in Table 1, at the 6 weekly inter- 
vals following tumor inoculation there were 
2 to 6 times more metastases found in the 
lungs of noncoagulated animals. At the 3rd 
through the 6th week of study the average 
number of pulmonary metastases was 1° to 
4 times greater at each interval. At the 3 to 
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5 week follow-up period, the average 
weight of primary tumors was I to 3 times 
greater in the control animals who had no 
anticoagulation. Results are even more 
dramatic with the Lewis T241 sarcoma 
where 73 per cent of the control animals 
developed metastases as compared to 15 
per cent of those treated with coumadin. 
For each metastatic lesion found in the 
coumadin-treated C57 mice, there were 12 
lesions in the untreated controls. In the 
C;H mice, 6 lesions were found among the 
controls for each one identified in the 
treated animals. 

In this and subsequent experiments the 
favorable correlation between the finding of 
fewer metastases with anticoagulation has 
been observed even when tumor-bearing 
animals have had their primary tumor re- 
moved by amputation. In these yet in- 
complete experiments, half of the animals 
which were anticoagulated previous to 
tumor inoculation were continued on cou- 
madin through surgery and for a period of 
time postamputation. 


DISCUSSION 


Wood et al have reported that the 
failure of development of an endothelial 
adhering microthrombus about embolic 
tumor cells resulted in a failure of cells to 
adhere to and then penetrate the endothe- 
lium and, therefore, did not reach the fibrin- 
rich extravascular spaces. The fate of these 
cells which were subsequently dislodged 


TABLE II 


PULMQNARY METASTATIC SPREAD FROM LEWIS T241 
IN COUMADIN TREATED AND UNTREATED 


Cs57/BL/6N mice 

Metas- 

: Total tases/ 

GR No. of pra No. of Mouse 
ps Mice Metas- with 

tases Metas- 

tases* 
Control 100 73 365 5.0 
Coumadin 100 15 29 2.0 

treated 


* Difference significant, p«o.oa, / test. 
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Taste III 


PULMONARY METASTATIC SPREAD FROM MAMMARY 
ADENOCARCINOMA IN COUMADIN TREATED 
AND UNTREATED C;H/HeN mice 


Metas- 
Total tases/ 
Gr No. of pida No. of | Mouse 
PRES Mice iie: Metas- — with 
i tases Metas- 
tases 
Control 100 62 236 3.8 
Coumadin 100 15 4I 2:9 
treated 


* Difference significant, p«&o.01-99 per cent confidence interval 
computation. 


into the general circulation has not been 
identified. It is apparent that anticoagu- 
lation may interfere with the formation of 
tumor microthrombi with the result that 
metastatic foci of tumor, particularly pul- 
monary in location, occur at an incidence 
which is significantly below that found in 
animals deprived of coumadin anticoagula- 
tion. While agents inducing a hypercoagul- 
able state may increase the incidence of 
metastases,591? pilot studies indicate that 
coumadin may completely reverse this 
hypercoagulant status. 

The fact that primary tumor weight and 
size are reduced in anticoagulated mice is 
not completely explained. Cellular activ- 
ity and metabolism have been shown to be 
affected by warfarin and it may be that 
primary tumor growth retardation is a 
result of this direct cellular effect, rather 
than through the anticoagulative action 
which may reduce fibrin formation? Pos- 
sibly, the actual decrease in the primary 
tumor growth is accountable for the re- 
duced incidence of metastatic spread, but 
it appears that while the explanation of 
depressed primary growth and metastatic 
spread might be similar, they can act in- 
dependently one from the other. This was 
demonstrated by the anticoagulant and 
fibrolytic activity of numerous agents 
which were noted to decrease the metasta- 
tic spread following direct tail-vein tumor 
inoculation.” 9:15:14 

Among patients receiving anticoagulant 
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therapy for a variety of thromboembolic 
diseases, Michaels'® reported a significant 
decrease in the metastatic spread of tumors 
developing in this patient population. The 
incidence of cancer was unchanged, but 
both survival and frequency of metastases 
were statistically better than would have 
been predicted. Now that refined laboratory 
methods are available for accurately and 
carefully monitoring the anticoagulant 
level of blood and in view of the experi- 
mental and clinical data available on anti- 
coagulation and its relation to tumor spread, 
it appears that clinical studies should be 
considered. It is proposed that a tumor 
such as the human sarcoma, which often 
develops pulmonary metastases and onlv 
too frequently demonstrates the full me- 
tastatic potential to which malignant dis- 
ease is capable, might make for an appro- 
priate group of patients to study. Prelimi- 
nary plans are now underway, at this In- 
stitute, to initiate a clinical program to 
investigate the role that anticoagulation 
may play in controlling metastases in 
surgical patients with localized resectable 
sarcoma. 


SUMMARY 


Nearly all experimental data available 
implicate the role of anticoagulation in the 
mechanism of metastases. Using 3 separate 
experimental tumor-host systems in mice, 
the growth rate of an implanted, primary 
tumor can be significantly reduced with 
sodium warfarin induced anticoagulation. 
In all experimental test conditions a sur- 
gically safe prothrombin time prolongation 
of 2 to 3 times normal increased the long- 
term survival, cure rate and evidence of 
metastatic tumor dissemination in all 
experimental models. While complications 
from bleeding were occasionally encoun- 
tered, surgery could be performed safely 
and anticoagulation levels satisfactorily 
monitored and stabilized. 

There is good experimental documenta- 
tion to warrant a proposed clinical adjuvant 
anticoagulation study to determine if 
coumadin may effect a reduction in meta- 
static spread and subsequent cure-rate in 
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patients who are to undergo surgery "for 
cure" of localized malignant disease, par- 
ticularly the sarcomas which have such 
tremendous propensity for hematogeneous 
metastasis. 


Alfred S. Ketcham, M.D. 
Surgery Branch 

National Cancer Institute 
National Institutes of Health 
Bethesda, Maryland 20014 
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THE ROLE OF THE REGIONAL LYMPH NODES IN 
THE DEVELOPMENT OF HOST IMMUNOLOGICAL 
RESPONSE TO TUMORS* 

By YOSEF H. PILCH, M.D., DAVID S. BARD, M.D., 


and KENNETH P. RAMMING, M.D. 
BETHESDA, MARYLAND 


[^ 1964, Richmond Prehn stated: “Re- 
- gional lymph nodes should be preserved 
whenever possible unless grossly tumorous. 
Radical dissections to remove all nodes 
should not be performed, but repeated 
surgery to remove nodes as they become 
grossly tumorous is probably preferable.’’! 
This conclusion was admitted by the 
author to be speculative and based on the 
theoretic assumption that to remove the 
regional lymph nodes draining a tumcr 
would most probably be detrimental to the 
host’s immunologic response to that tumor. 
Three years later, in 1967, George Crile, 
Jr. quoted Prehn’s statement and added, 
“.. . surgeons should realize that prophy- 
lactic excision or radiation of the regional 
nodes that drain small tumors not only 
increases morbidity but in some types or 
stages of cancer, may increase the death 
rate from distant metastases." He based 
this conclusion, at least in large part, on 
studies performed in his laboratory using 3 
transplantable murine tumors which had 
been serially transplanted numerous times 
in his and other laboratories for many 
years.^? One must remember, however, 
that Prehn himself pointed out elsewhere 
in the same paper quoted above that, 
“Tumors that early in their natural his- 
tories are highly immunizing may lose this 
capacity in whole or in part during subse- 
quent transplant generations."!? This phe- 
nomenon has been documented by several 
investigators,!#-20-25 and such tumors are 
now generally considered to be unsuitable 
for rigorous studies in tumor immunology. 

During the 1950s, Mitchison!!! demon- 


strated that cells from the regional lymph 
nodes of mice bearing allogeneic tumors 
could adoptively transfer immunity to these 
tumors within mice of an inbred strain but 
since these tumors were allografts, the 
immunity studied was due largely to histo- 
compatibility antigens rather than to 
tumor specific transplantation antigens. 
The tumors were used instead of skin grafts 
as test grafts for the study of transplanta- 
tion immunity. Recently, Delorme and 
Alexander have demonstrated the adoptive 
transfer of immunity to benz(a)pyrene- 
induced sarcomas in inbred rats with syn- 
geneic, allogeneic and xenogeneic immune 
thoracic duct lymphocytes? and with 
lymphocytes obtained by cannulating the 
efferent lymphatic of regional lymph nodes 
in sheep which had been immunized with an 
implant of rat tumor.? Studies performed 
more recently in our laboratory have 
shown the adoptive transfer of tumor spe- 
cific transplantation immunity by regional 
lymph node cells within a completely 
syngeneic tumor-host system.® There seems 
little doubt then that regional lymph node 
cells from appropriately immunized ani- 
mals will adoptively transfer immunity to 
tumor specific transplantation antigens. 
But then, so will lymphocytes from other 
lymphoid organs of specifically immunized 
animals; ż.e., the spleen.® 

In order to derive data to support or 
refute the hypothesis that removal of the 
regional lymph nodes draining a tumor 
adversely affects the host’s immunologic 
response to that tumor, an animal model 
was devised to provide answers to the fol- 
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Tasre I 


EXPERIMENTAL DESIGN 
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Group 14 (challenge controls) 


lowing basic questions: What is the func- 
tion of the regional lymph nodes in the 
host’s response to a primary tumor cell 
inoculum? What is the function of the 
host’s regional lymphoid tissues during the 
growth of a tumor? What is the function of 
the regional lymph nodes after a tumor has 
been excised and the host re-inoculated 
with cells from the same tumor? 


MATERIAL AND METHOD 


The tumor used in these studies was a 
fibrosarcoma induced by 20-methylchol- 
anthrene in a female C;H/HeN mouse. It 
was used in its second and third transplant 
generations. One hundred and ninety-eight 
female C;H/HeN mice were inoculated 
above,the right knee with 10° viable tumor 
cells. When tumors reached 6—10 mm. in 
diameter, 56 mice underwent a right re- 
gional lymphadenectomy, 29 mice under- 
went a right regional lymphadenectomy 
followed immediately by amputation of the 
tumor-bearing limb, 55 mice underwent a 
right sham lymphadenectomy, and 30 
miceunderwent a right sham lymphadenec- 
tomy combined with amputation of the 
tumor-bearing limb. Twenty-eight tumor- 
bearing mice served as unoperated con- 


trols. At the same time, 79 normal mice 
underwent right regional lymphadenec- 
tomy and 80 normal mice were subjected to 
sham lymphadenectomy. This experimental 
protocol is summarized in Table x. One 
week later each mouse was challenged 
with 750 viable tumor cells. The tumor 
cells were injected into the left thigh in 
those animals which had undergone ampu- 
tation of the right leg and in those animals 
with a growing tumor in the right thigh. 
Two groups of tumor-bearing mice, one 
having undergone regional lymphadenec- 
tomy, the other having undergone sham 
lymphadenectomy, were not challenged 
(Table 1). At weekly intervals, tumors were 
measured with a vernier caliper in two 
right-angle diameters, and the mean di- 
ameter was used to calculate individual 
tumor volumes assuming spherical growth. 
The tumor incidence, rate of tumor growth, 
and animal mortality were plotted. for all 
groups. 


RESULTS 


In normal mice (Fig. 1) in which a re- 
gional lymphadenectomy or sham lymph- 
edenectomy had been performed 1 week 
prior to tumor challenge in the ipsilateral 
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Fic. 1. The effect of prior regional lymphadenec- 
tomy on the growth of a primary chemically in- 
duced tumor when 750 tumor cells were inocu- 
lated into the ipsilateral thigh distal to the lym- 
phadenectomy. Gp — group. 
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Fic. 2. The effect of prior regional lymphadenectomy 
on the growth of a primary chemically induced 
tumor transplant when 750 tumor cells were inocu- 
lated into the contralateral thigh. Gp = group. 
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Fia. 3. The effect of regional lymphadenectomy on 
the growth of an established chemically induced 
tumor transplant. Gp = group. 


thigh, the tumor incidence and final cumu- 
lative mortality in the 2 groups were essen- 
tially the same as in the unoperated chal- 
lenge controls. 

In those groups of normal mice (Fig. 2) 
undergoing a unilateral regional lymph- 
adenectomy or sham lymphadenectomy 1 
week prior to tumor inoculation in the 
contralateral thigh, there was no significant 
difference in cumulative mortality, tumor 
incidence, or mean tumor volumes between 
these 2 groups and the unoperated chal- 
lenge controls. 

As is shown in Figure 3, the cumulative 
mortality of mice with an actively growing 
thigh tumor was virtually the same whether 
the animals had undergone a regional 
lymphadenectomy, sham lymphadenecto- 
my, or no operative procedure. 

In those animals having undergone re- 
gional lymphadenectomy or sham lymph- 
adenectomy combined with amputation of 
the tumor-bearing limb, there was no 
growth of the tumor cell challenge in either 
group, as is shown in Figure 4. Both ex- 
perimental groups evidenced equally strong 
immunologic responses to challenge inoc- 
ula of tumor cells. 
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Frio. 4. The effect of regional lymphadenectomy on 
the resistance of mice in which the tumor-bearing 
limb was amputated to a subsequent challenge 
with the same chemically induced tumor. Lym- 
phadenectomies and amputations were performed 
at the same time. Gp = group. 


Of incidental Interest was the finding 
(Fig. 5) that, when mice in which tumor- 
bearing limbs had not been amputated 
(Groups 2 and 5) were challenged in the 
opposite thigh with cells from the same 
tumor, no growth of this second inoculum 
occurred. The host resistance to challenge 
inocula in these groups of mice was essen- 
tially the same as in those animals (Groups 
1 and 4) from which the tumor-bearing 
limb had previously been amputated. 


DISCUSSION 


FUNCTION OF THE REGIONAL LYMPHOID 
TISSUES IN THE HOSTS RESISTANCE TO 
A PRIMARY TUMOR TRANSPLANT 


The role of the regional lymph nodes in 
the host's resistance to a primary tumor 
cell inóculum was studied in 2 experiments 
(Fig. 1 and 2). It was expected that, if the 
regional lymphatics and lymph nodes 
played a major role in host resistance to a 
primary chemically induced tumor trans- 
plant, a decreased resistance to tumor 
growth would be observed following exten- 
sive regional lymphadenectomy because 
the afferent arc of the immune response 
(antigen processing) had been interrupted 
and regional immunocompetent tissue had 
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Fic. 5. Incidence of tumor takes following challenge 
of tumor-bearing mice and mice having undergone 
amputation of the tumor-bearing limb. Gp(s) = 
group(s). 


been removed. This was mot found in the 
present study. In fact, there was virtually 
no difference in mean tumor volumes, 
tumor incidence, or mortality among the 
groups. No evidence was found to support 
the hypothesis that removal of the regional 
lymphatics and lymph nodes in any way 
interferes with the host’s response to a pri- 
mary tumor transplant. 
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Fre. 6. The adoptive transfer of immunity to a 
chemically induced tumor by 105 regional lymph 
node cells obtained from donor mice in which 
transplants of the same tumor had been allowed 
to grow. LN =lymph node. 
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FUNCTION OF THE REGIONAL LYMPHOID 
TISSUES IN THE HOST'S RESISTANCE TO 
AN ACTIVELY GROWING TUMOR 
TRANSPLANT 


In mice with an actively proliferating 
tumor transplant (6-10 mm. diameter), 
excision of the regional lymphatics and 
lymph nodes had no effect on subsequent 
growth of the tumor or on host mortality 
when compared with those mice subjected 
to sham lymphadenectomy or with the 
unoperated controls (Fig. 3). This suggests 
that once a tumor transplant is established, 
removal of the regional lymph nodes has 
no significant effect on the host's ability to 
resist further growth of the tumor. 


FUNCTION OF THE REGIONAL LYMPHOID TISSUES 
IN AN IMMUNIZED HOST'S RESPONSE TO 
SUBSEQUENT CHALLENGE WITH 
THE SAME TUMOR 


Animals subjected to amputation of the 
tumor-bearing limb, but no other proce- 
dure, were highly resistant to subsequent 
challenge with the same tumor, indicating 
that previous contact with the tumor had 
induced immunity in these animals. When 
the regional lymphatics and lymph noces 
were excised at the time of amputation of 
the tumor-bearing limb, all animals re- 
mained equally resistant to tumor cell 
challenge (Fig. 4). Even when the tumor- 
bearing limb was not amputated at the 
time of lymphadenectomy or sham lymph- 
adenectomy, virtually all animals con- 
tinued to be resistant to the challenge 
tumor inoculum (Fig. 5). The observation 
that animals bearing growing tumors may 
exhibit resistance to subsequent transplants 
of the same tumor has been referred ta as 
concomitant immunity. 

In a previous communication from our 
laboratory, we reported that removal of the 
spleen significantly reduced the immunized 
host's resistance to subsequent inoculation 
with cells from the same tumor.* Our pres- 
ent experiments, however, have failed to 
demonstrate a comparable decrease in the 
immunized host’s resistance to tumor 
challenge following removal of regional 
lymph nodes. It may be that, while splenec- 
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tomy causes a significant depletion of the 
host's total population of immunocompe- 
tent cells, removal of the regional lymphatic 
tissues does not impair the organism's 
ability to respond normally to an antigenic 
stimulus. Moreover, if the regional lymph 
nodes are an important site of antigen 
processing, their role in mediating the 
immune response must have been com- 
pleted prior to the time of lymphadenec- 
tomy. It is also possible that the regional 
lymph nodes play an important role in the 
initiation of an immune response to anti- 
genic tumors under normal conditions but 
that, upon removal of the local lymph 
nodes, other more proximal lymph nodes 
assume their functional role. 

It is important to stress that regional 
lymphadenectomy did not in any way 
adversely affect an immune host's resis- 
tance to a subsequent challenge with cells 
from the same chemically induced tumor, 
nor did it affect the growth rate of an 
actively growing tumor transplant. No 
evidence was obtained from these studies to 
support the contention that regional lymph 
node dissection may adversely affect host 
resistance to cancer. 

Further experiments were then designed 
to study the role of the regional lymph 
nodes as well as the spleen in the initiation 
of the immune response; #.¢., antigen pro 
cessing. Alexander and his group had ob- 
served an antitumor action with RNA ex- 
tracted from specifically immune lympho- 
cytes obtained from the thoracic ducts of 
rats suitably immunized with benz(a) 
pyrene-induced rat sarcomas and withRNA 
extracted from lymphocytes obtained from 
the regional lymph nodes of sheep im- 
munized with the same rat tumor. These 
RNA preparations inhibited the growth of 
isografts of thesame benz(a)pyrene-induced 
rat sarcoma used to immunize the RNA 
donor but had no effect on the growth of 
isografts from different benz(a)pyrene- 
induced rat sarcomas. The RNA was in- 
jected into the foot pads of rats bearing 
early growing tumor transplants. 

Mannick and Egdahl,* and Sabbadini 
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and Sehon” transferred allograft immunity 
with RNA extracted from the regional 
lymph nodes and/or spleens of animals 
undergoing active skin allowgraft rejection. 
Recipients of spleen cells which had been 
incubated with this RNA rejected specific 
skin grafts in an accelerated fashion. Simi- 
lar results have been obtained in our labora- 
tory. Rigby has prolonged the survival of 
mice bearing Ehrlich ascites tumors by 
administering syngeneic spleen cells pre- 
viously incubated with RNA from the 
spleens of mice immunized with this 
tumor. We have observed a decreased 
incidence in the growth of tumor isografts 
in inbred mice following the administration 
of syngeneic spleen cells pre-incubated with 
heterologous RNA preparations; ;.e., RNA 
extracted from the lymphoid tissues of 
guinea pigs immunized with the mouse 
tumor to be treated.# 

A benz(a)pyrene-induced fibrosarcoma, 
designated BP-4, carried in C;H/FB (mam- 
mary tumor agent free) mice was used to 
immunize Hartley guinea pigs. Each pig 
received 0.5 ml. of a concentrated tumor 
cell suspension in complete Freund's ad- 
juvant in each foot pad. An intraperitoneal 
injection, without adjuvant, was also given. 
After 10-14 days, the spleens, and axillary, 
popliteal and inguinal lymph nodes (sites of 
antigen processing) were excised and im- 
mediately frozen in dry ice. RNA was 
extracted as previously described. 

Cell suspensions were prepared from the 
spleens of normal C;H/HeN mice as pre- 
viously described, and the spleen cells were 
then incubated in the RNA solutions at 
37°C. for 20 minutes in a shaking water 
bath at a concentration of 10-108 cells/ml. 
The cells were washed, counted and the 
concentration adjusted to 1—2 X 105 viable 
cells per ml. Normal spleen cells were also 
incubated with RNA extracted from guinea 
pigs immunized with a mixture of normal 
C;H lung, liver, kidney and spleen cells. As 
controls, RNA was prepared from the 
lymphoid tissues of pigs immunized with 
Freund's adjuvant only, and RNA ex- 
tracted from pigs immunized with BP-4 
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was treated with 20 gm./ml. of ribonuclease 
for 15 minutes at 37°C. prior to incubation 
with spleen cells. 

Normal C,H mice were divided into 
groups of approximately 30. Each mouse 
was given, on 2 successive days, intra- 
peritoneal injections of s~10X10’ spleen 
cells which had been incubated in the RNA 
preparation designated for its group. In 
addition, 1 group of mice received normal 
C,H spleen cells which had not been incu- 
bated with RNA, and 1 group received no 
spleen cells at all. Mice in all groups re- 
ceived a subcutaneous inoculum of 1o 
BP-4 cells in the flank coincident with the 
first injection of spleen cells. All animals 
were observed for tumor development. 

The results are depicted in Table rr. Re- 
cipients of intraperitoneal injections of 
spleen cells incubated with RNA from 
guinea pigs immunized with BP-4 evi- 
denced a statistically significant inhibition 
of tumor development when compared to 
untreated mice or to mice receiving spleen 
cells which had not been incubated with 
RNA. When RNA from pigs immunized 
with BP-4 was treated with ribonuclease, 
no inhibition of tumor development re- 
sulted. Groups of mice receiving spleen 
cells incubated with RNA from pigs im- 
munized with Freund's adjuvant alone 
also exhibited no inhibition of tumor 
growth. Most interestingly, spleen cells 
incubated with RNA from pigs immunized 
with normal C,H tissues did not cause a 
statistically significant inhibition in the 
growth of BP-4 tumor isografts. This is 
evidence of at least partial tumor specificity, 
and is the principal reason for our belief 
that immunity to tumor specific transplan- 
tation antigens has been transferred to 
previously normal spleen cells by ‘these 
"immune" RNA preparations. 

It is possible that incorporation of in- 
formational “immune” RNA by the spleen 
cells during incubation is responsible for 
the conversion of these normal lymphoid 
cells to immunoreactive cells. However, 
Gottlieb and others have submitted con- 
vincing evidence that there is persistence 
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DEVELOPMENT OF BP-4 TUMOR ISOGRAFTS IN CH MICE FOLLOWING SUBCUTANEOUS INJECTION OF IJO TUMOR 
CELLS. EXPERIMENTAL MICE ALSO RECEIVED INTRAPERITONEAL INJECTIONS OF SYNGENEIC SPLEEN 
CELLS INCUBATED WITH INDICATED RNA PREPARATIONS. RESULTS DEPICTED ARE COMBINED 
FROM 3 SEPARATE EXPERIMENTS 


No. of Mice Developing Tumors 


Groups 


Recipients of Spleen Cells Incubated with RNA trom 
Guinea Pigs Immunized with: 
A. BP.4 tumor cells 
B. Normal GH lung, liver, kidney and spleen 
C. BP-4 tumor cells (RNA-ase)* 
D. Freund's adjuvant only 


Controls: 
E. Challenge controls (no spleen cells) 
F. Spleen cells not incubated with RNA 


Total No. of Mice in Group 


No. Per Cent 
19/58 39.9 P<o.ort 
26/49 53 

35/54 65 

36/46 78 

89/150 59.3 

16/27 59 


* These RNA preparations were treated with RNA-ase prior to incubation with spleen cells, 
T P value by X? with Yates’ correction for this group when compared to control Groups E and F as well as to Groups C and D. 


of antigen (probably processed antigen) 
bound to RNA extracted from immune 
lymphoid cells.519112322435 An RN A.antigen 
complex might sensitize lymphoid cells in a 
more efficient fashion than antigen not 
bound to RNA. This, indeed, was demon- 
strated with the antigen hemocyanin by 
Askonas and Rhodes.* Such RNA-antigen 
complexes of markedly increased immuno- 
genicity have been termed "super antigens" 
by Friedman" and by Fishman and Alder." 
If immunologic specificity resides within 
this processed antigen, it would seem that 
as long as the RNA does not alter antigenic 
specificity when binding to antigen, the 
species of origin of the RNA is not of prime 
importance. The role of RNA in such RNA- 
antigen complexes may be analogous to 
that of the protein in a hapten-protein 
conjugate, where the nature of the protein 
carrier in no way alters the antigenic spe- 
cificity of the haptenic moiety. Whatever 
the mechanism of action of “immune” 
RNA, the fact that treatment of our RNA 
extracts with RNA-ase inactivated the 
preparations, indicates that RNA is essential 
in this system of transferring immunity. 

Although the above experiments were 


performed with RNA extracted from both 
regional lymph nodes and spleens, Sab- 
badini and Sehon, working with immunity 
to transplantation antigens, have shown 
that “immune” RNA preparations from 
regional lymph nodes are significantly more 
effective (? contain more active RNA-anti- 
gen complexes) than is RNA from spleens.^ 
We may speculate then that the regional 
lymph nodes process antigens released by a 
growing tumor and form RNA-tumor anti- 
gen complexes (“super tumor antigens"). 
These RNA-antigen complexes come into 
contact with immunocompetent cells which 
leave the lymph node and form clones of 
effector lymphocytes which populate the 
lymphoid organs and blood of the hest and 
mediate specific immune responses against 
that tumor. This processing of antigen 
probably occurs quite early in the course of 
the growth of a single malignantly trans- 
formed cell into a clinically discernible 
tumor. By the time the surgeon or radio- 
therapist appears on the scene to treat the 
now clinically evident tumor, the clone or 
clones of specificially sensitized lymphoid 
cells are distributed systemically and ex- 
cision or irradiation of the regional lymph 
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nodes will, at this time, not alter in any way 
the immunologic response of the host to his 
tumor. 


Yosef H. Pilch, M.D. 
Surgery Branch 

National Cancer Institute 
National Institutes of Health 
Bethesda, Maryland 20014 


The authors wish to express their 
appreciation to the Editor of Cancer Re- 
search for permission to reproduce some of 
the figures originally published in that 
Journal. 
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THE PRESENT STATUS OF TREATMENT OF CERVICAL 
METASTASES FROM CARCINOMA ARISING IN THE 
HEAD AND NECK REGION* 


By J. V. BLADY, M.D., F.A.C.S.t 
PHILADELPHIA, PENNSYLVANIA 


qom of cancer in general has 
followed a pattern—an all out attack 
by a single modality and an eventual eval- 
uation resulting in disenchantment fol- 
lowed by a renewed search for new or better 
methods of treatment, combinations of 
methods and innovations. The treatment 
of cervical metastases 1s following this 
pattern. 

In the past surgery for treatment of 
cervical metastases consisted of local ex- 
cisions and occasionally a more extensive 
procedure which was descriptively termed 
as "picking the berries out of a bun." In 
1906, Crile’ published his concept of en 
bloc dissection. Because of problems with 
anesthesia and postoperative mortality 
rates of about Io per cent, the procedure 
was not accepted enthusiastically. About 
this time experiments with radium and 
roentgen rays suggested that this type of 
energy had a destructive effect on tumor 
cells. The prospect of curing cancer by 
irradiation was hailed as a promising sub- 


TABLE I 


INCIDENCE AND § YEAR SURVIVAL; CERVICAL 
METASTASES ON ADMISSION 





; Incidence 5 Year Survival 
Primary Cancer (per cent) (per cent) 
Anterior 4 tongue 45.0 16:2 
Base of tongue 70.0 24.0 
Floor of mouth 41.0 19.0 
Cheek 89.20 23.0 
Soft palate 47.0 17.0 
Tonsil 66.0 21.0 
Nasopharynx SI 15.0 





stitute for surgery. The early reports of 
results, however, failed to substantiate the 
expectations from irradiation in controlling 
metastases. With advances in anesthesia, 
better surgical technique, the use of blood 
replacement and the introduction of anti- 
biotics, radical surgery had no further limi- 
tations. The concept of the radical neck 
dissection became a routine treatment of 
metastases in continuity with resection of 
the primary tumor and as an individual 
procedure. 

A review of incidence of cervical metas- 
tases from cancer of the head and neck 
regions indicates the magnitude of the 
treatment problem (Table 1). 

End results of surgical treatment point 
out a glaring contrast in the results in the 
group with cervical metastases on admis- 
sion and that without metastases on ad- 
mission (Table 11). The rate of survival for 
the group without metastases is at least 


Tase II 


FIVE YEAR SURVIVALS 


Metastases 
Over-all 
Primary Cancer (per With Without 
cent) 


(per cent) (per cent) 


Anterior 2 tongue 


16,2 55.0 
Base of tongue 24.0 48.0 
Floor of mouth 19.0 59.5 
Cheek 23.0 56.0 
Soft palate 17.0 68.0 
Tonsil 21.0 55.5 
Nasopharnyx 15.0 $4.0 





* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


I-$, 1970 


Part of Symposium: The Problems of Treatment of Lymph Node Metastases from Head and Neck Cancer. Moderator, John V. 


Blady, M.D. 


+ Clinical Professor of Surgery, Temple University Health Sciences Center, Philadelphia, Pennsylvania. 
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double or more than for the group with 
metastases. 

The recurrence rate in the surgically 
treated neck 1s over 25 per cent. Beahrs and 
Barber? in 1962 reported a cervical recur- 
rence rate of 26.5 per cent in 615 neck dis- 
sections. Rakov™ reported a 26 per cent 
recurrence rate following radical neck dis- 
section for cancer of the tongue, oral cavity 
and thyroid. Harrold reported a recur- 
rence rate of 28.9 per cent. Lindberg and 
Jesse" had a recurrence rate of 27 per cent 
in a group of 146 patients with cancer of 
the oropharynx, supraglottic larynx and 
hypopharynx. 

These high recurrence rates for the ra- 
dical neck dissection procedure are of ma- 
jor concern. The embolization of cancer 
cells in cervical lymphatics and lymph 
nodes from cancer of the head and neck 
regions is being studied in mice, rats, rab- 
bits and dogs and observations have been 
made on humans. It is difficult, however, 
to relate much of these data to humans. 

Fisher and Fisher’ are of the opinion that 
“The lymph node is not as effective a bar- 
rier to tumor cells as formerly believed and 
that, if these findings are applicable to 
humans, the presence or absence of tumor 
in lymph nodes may be of little significance 
in the determination of lymphatic dissemi- 
nation; however, since there is a better 
prognosis in patients with cancer when 
lymph nodes are not involved, it is generally 
believed that in the absence of nodal tumor 
lymphatic tumor cell dissemination has 
less likely taken place." 

Recently, Baker and associates! at the 
Johns Hopkins Hospital have demonstrated 
in rabbits that “A radical neck dissection 
did not significantly reduce the variable 
barrier effect which was assumed by small 
regenerated lymphatic vessels and nodes 
in the dissected side of the neck or by in- 
tact nodes in the contralateral side of the 
neck." 

Harris and Smith? in 1960 studied the 
problem of wound recurrence in a group 
of cases having cytologic studies performed 
on wound washings at the time of surgery 
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and concluded that the recurrence rate for 
the group with positive surgical washings 
and the group with negative surgical wash- 
ings showed no definite difference. Fisher 
et a].? in 1967 confirmed these findings. 

In an effort to improve results and re- 
duce the surgical recurrence rate for metas- 
tases, preoperative irradiation in varying 
dosages and time intervals has been and is 
being studied. 

Goldman et a/.!° gave massive preopera- 
tive radiation therapy (5,500 r) for ad- 
vanced carcinoma of the laryngo-pharynx 
and showed a 3 year survival of 74 per cent. 
Hora! observed regrowth of cancer cells 
within areas of cellular necrosis and fibrosis 
and concluded that radiation therapy alone 
rarely controls deposits of epidermoid car- 
cinoma within the cervical lymph nodes. 

Hanks et al.” reported that with mega- 
volt radiotherapy for cancer of the naso- 
pharynx the chance of controlling involved 
lymph nodes was identical with the ability 
to control the primary disease. In 69 pa- 
tients with various other head and neck 
cancers associated with clinical lympha- 
denopathy (N, and N;) the 5 year survival 
was 26 per cent after use of radiotherapy 
alone. In 3 per cent, treatment failed be- 
cause of inability to sterilize lymph node 
metastases when the primary lesion was 
controlled. | 

Lindberg and Jesse" reviewed the records 
of 146 patients with cancer of the oro- 
pharynx, supraglottic larynx and hypo- 
pharynx in whom a radical neck dissection 
alone was performed and had a 20 per cent 
failure rate. In a comparable group of 145 
patients receiving radiation therapy (5,000 
r minimum) either prior or subsequent to 
neck dissection the recurrence rate was 15.2 
per cent. The greatest improvement was 
noted in N, and N, cases in which the fail- 
ure rate was reduced from 32.4 per cent for 
surgery alone to 17.0 per cent. 

Catlin and Strong? and Strong etal.” ina 
controlled prospective study from 1960 
through 1964 reported a recurrence rate of 
ṣo per cent in the group with proven posi- 
tive neck lymph nodes treated by surgery 
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and a 30.9 per cent rate in the group re- 
ceiving preoperative irradiation (2,000 r in 
5 days). The differential of 19 per cent is 
impressive. The over-all recurrence rate 
was 33.1 per cent for surgery alone and 22.5 
per cent for the treated group. They con- 
cluded “that low-dosage preoperative ra- 
diation therapy to the neck can reduce the 
incidence of recurrence at the site signif- 
icantly.” 

Six or 8 months after irradiation tumor 
cell metastases are not infrequently ob- 
served to recur and grow and must be 
treated aggressively by surgery under more 
dificult conditions. In a recent case a pa- 
tient with a squamous cell carcinoma of the 
pyriform sinus with cervical metastases 
was treated 22 years ago with orthovoltage 
therapy (5,400 r) to the primary tumor and 
neck followed by a left neck dissection 3 
weeks later. A year and one-half later, 
metastases appeared in the contralateral 
neck (right) and a palliative radical neck 
dissection was performed. Tumor was 
found invading muscle and surrounding 
tissue and, for this reason, radon seeds were 
implanted into the involved tissues after the 
major portion of tumor was removed. 
Fourteen years later, a local excision of a 
metastatic lymph node from the submandib- 
ular region was performed in the contra- 
lateral side. Four years later another 
lymph node was found on the same side but 
because of the poor medical condition of 
the patient surgery was deferred. Finally 4 
years later (February 1970) thelymph node 
which had increased markedly in size dur- 
ing the 4 years was removed under local 
anesthesia. At no time was there evidence 
of recurrence of the primary tumor, the 
presence of a second primary tumor or dis- 
seminated metastases. How do we explain 
the appearance of metastases I4 years 
later and now 22 years later? Is this evi- 
dence for containment of a tumor cell be- 
cause of the marked radiation fibrosis which 
many years later, for some unknown rea- 
son, activates and overcomes the fibrous 
encapsulation but still remains localized 
without evidence of generalized metastases? 
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Why does the tumor bed permit the tumor 
cell to survive and then suddenly release 
it into vigorous activity? What produces 
the change in the neck tissues—is it a 
change in enzyme production or is it an 
immunologic change in the host? 

Considering the available experimental 
data, the incidence of metastases for the 
sites of origin and the difference in end re- 
sults in the group with cervical metastases 
and that without metastases and the rela- 
tively high incidence of recurrence following 
a radical neck dissection we may ask the 
following: (1) Is the radical neck dissection 
adequate to avoid the risk of dissemination 
vialymphatics and lymphaticovenous path- 
ways? (2) Arewespilling and leaving tumor 
cells in the wound during surgery, a fertile 
host field for takes (Fisher has shown that 
trauma favors the susceptibility to tumor 
cell takes)? (3) Is the elective neck dis- 
section indicated in all cases of high inci- 
dence of metastases for a given site? (4) 
What has preoperative high voltage irradia- 
tion followed by radical neck dissection 
indicated so far? (5) How does one explain 
cervical metastases recurrence IO to 20 
years after presumably effective treatment 
of the primary cancer and the neck me- 
tastases? and (6) How do we explain the 
cervical metastases in the absence of a pri- 
mary lesion (primary undetermined) which 
may reveal itself months or even many 
years later? 


The Parkway House 
2201 Benjamin Franklin Parkway 
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Oe controversy has en- 
sued concerning the management of 
the neck in patients without palpable 
lymph nodes on admission. The policy at 
The University of Texas M. D. Anderson 
Hospital has been not to electively treat 
the entire neck in patients with faucial arch 
lesions. The purpose of this paper is to 
determine guidelines for the management 
of the neck at the time of initial treatment. 


CLINICAL MATERIAL 


The records of 227 patients with pre- 
viously untreated squamous cell carcinoma 
of the retromolar trigone-anterior faucial 
arch and 80 patients with soft palate le- 
sions treated from 1948 through 1965 were 
reviewed. Of these patients, 170 were 
clinically free of lymph node metastasis on 
admission (125 patients with primary le- 
sions in the retromolar trigone-anterior 
faucial pillar and 45 with lesions in the soft 
palate). The percentage of patients pre- 
senting without evidence of cervical lymph 
node metastasis on admission according to 
the clinical stage of the primary is shown in 
Table 1. 

The neck is divided into the following 
5 areas (Fig. 1): 

Area I —includes only the subdi- 


cle, inferiorly by an imagi- 
nary line drawn at the 
upper border of the thyroid 
cartilage, and anteriorly by 
the anterior border of the 
submaxillary gland. Su- 
periorly, it extends slightly 
over the lower border of the 
mandible. It has a common 
boundary with Area I pos- 
teriorly-superiorly. 


Area III—that portion of the neck 


bounded anteriorly by the 
midline, posteriorly by a 
line bisecting the sterno- 
cleidomastoid muscle, su- 
periorly by the upper bor- 
der of the thyroid cartilage 
and inferiorly by the clavi- 
cle. 


Area IV—1ncludes the submental area 





28 /31* 
50/82 (62.5%) 


TABLE 1 


STAGE ON ADMISSION 
Clinically No 
(1948 through 1965) 
RMT-AFP 


(907%) 


Soft Palate 


16/19 (84,590) 
19/32 (59.5%) 


gastric (tonsillar, sentirel) n 5/82 (42.5%) 
lymph node at the angle of T, "m /32 ee Top) 4 ie 


the jaw. MORES HR 
Area II —includes a field bounded Total | 125/227 (55%) 45/80 (56.5%) 
* No cases/Total number of patients. 


posteriorly by a line bisect- 
ing the sternomastoid mus- RMT-AFP- retromolar trigone-anterior faucial pillar. 





* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
1-5, 1970. 

Part of Symposium: The Problems of Treatment of Lymph Node Metastases from Head and Neck Cancer. Moderator, John V. 
Blady, M.D. 

This investigation was supported by Grants No. CAo6294 and CAo5099 from the National Cancer Institute, National Institutes of 
Health, United States Public Health Service. 
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from the point of the chin 
superiorly to the upper 
border of the thyroid carti- 
lage inferiorly and has a 
common boundary with 
Area II laterally. 

Area V —the entire posterior triangle 
of the neck. 


The degree of the neck covered by ex- 
ternal beam irradiation depends both on 
the anatomic site of origin and the size of 
the primary lesion. Early lesions of the 
retromolar trigone or high on the soft 
palate may be irradiated without covering 
any lymph nodes in the neck, whereas the 
tonsillar lymph node is always included in 
the irradiated field, even in patients with 
early lesions of the anterior faucial pillar. 
The tonsillar lymph node also is included 
in patients with lesions of the uvula be- 
cause of its anatomic position. In general, 
as the size of the primary lesion increases, 
more of the neck is irradiated in order to 
obtain adequate coverage of the primary 
lesion. Thus, Area I is usually included in 
the primary field, while Area II is less often 
covered. The dose varies from 6,000 rads in 
5 weeks to 7,000 rads in 7 weeks. 

Patients having had a neck dissection or 
radiation therapy to Area III are con- 
sidered to have had complete elective treat- 
ment to the neck. 

The figures reported in this series refer to 
whether the neck of the patient has been 
free of cancer for 4 years or until his death. 
They do not imply that he is alive, free of 
the primary cancer, or distant metastasis. 


RETROMOLAR TRIGONE-ANTERIOR 
FAUCIAL PILLAR 


Of the patients with primary cancers of 
the retromolar trigone-anterior faucial pil- 
lar, 125 had no clinical evidence of cervical 
lymph node metastasis on admission. The 
primary lesion in 20 patients was treated 
surgically and irradiated in 101; 4 patients 
received combined radiation therapy and 
surgical excision. 

In 5 patients, a neck dissection was done 
in continuity with resection of the primary 
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Top of Thyroid Cartilage 


Fra. I. Areas of possible radiation therapy. (Cour- 
tesy: Jesse, R. H., Lindberg, R. D., Barkley, H. T., 
and Fletcher, G. H.: Am. F. Surg. *) 


cancer (Table 11). The cancer was controlled 
in 4 of these patients, while the fifth patient 
died with recurrent disease in both the 
primary site and the neck. 

The remaining 120 patients with no or 
partial elective treatment to the neck are 
divided into 3 groups. 

Group 1 consists of 11 patients who had 
recurrence of the primary lesion and were 
still clinically No. These 11 patients had 
complete treatment to the neck with the 
primary recurrence; 7 patients were 
treated surgically, 2 were treated by radia- 
tion therapy, and 2 received combined 
therapy. The treatment was successful in 
IO of the 11 patients; 1 patient died with 
cervical lymph node metastasis. 

Group I is composed of the 91 (76 per 
cent) of the 120 patients who did not de- 
velop cervical lymph node metastasis. Área 
I was irradiated in 30 patients, Areas I and 
II in 39 patients; the remaining 22 pa- 
tients had no elective neck treatment. 

Group 111 is composed of the remaining 
18 patients who developed metastatic 
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TABLE II 
RMT-AFP 


Clinically No 
(1948 through 1965) 


125 Patientas—N, 


——————————( 
{ [ 


I20—No or Partial Elective Treatment 


j 


| l | 





5—Complete Elective Treatment 








9g1—No Cervical 18—Cervical 11—Neck, Elective Treatment 4—Neck 1—Neck 
Metastasis Metastasis when Primary Cancer Recurred Controlled Uncontrolled 
a EAE UU 
I [ i 
13—Primary Cancer s—Primary 10—Neck 1I—Neck 
Controlled Cancer Controlled Uncontrolled 
Uncontrolled 
pete 
8—Neck $—Neck $—Neck 

Controlled Uncontrolled Uncontrolled 


lymph nodes in the neck. These lymph 
nodes were located as follows: subdigastric, 
10; submaxillary, 5; midjugular, 2; and low 
jugular, 1. Two of the 18 patients did not 
receive any neck irradiation; Area I was 
irradiated in 12 patients, and Areas I and 
II in 4 patients. Seven of the 18 patients 
had lymph node metastases either 
within or at the margin of the irradiated 
area of the neck. For analysis, Group m1 is 
subdivided, depending on the status of the 
primary lesion at the time when the cervical 
lymph node metastases became manifest 
clinically. Of the patients in Group 111, 13 
had control of their primary cancer when 
the metastatic cervical lymph nodes de- 
veloped. The treatment of the neck in 11 
of the 13 patients was a radical neck dissec- 
tion, while 1 had radiation therapy and 1 
had combined treatment. Eight of the 13 
patients had control of their cancer in the 
neck, while in 5 the treatment proved un- 
successful and the patients expired with 
uncontrolled cervical lymph node metas- 
tasis. 

The primary cancer was uncontrolled in 
the remaining 5 patients of Group 11 at 
the time the cervical lymph node metastasis 
became manifest. All 5 of these patients 
expired with cancer in both the primary 
site and the neck. 


SOFT PALATE 


Forty-five patients with primary cancers 
of the soft palate presented without clinical 
evidence of cervical lymph node metasta- 
sis. The primary cancers of 6 were treated 
surgically, and the remaining 39 by radia- 
tion therapy. In 2 of the 45 patients, the 
complete neck was treated in conjunction 
with the primary cancer, one by neck dis- 
section and the other by radiation therapy 
(Table 111). Both patients have remained 
free of disease. 

The remaining 43 patients who had no 
or partial elective treatment to the neck are 
divided into 2 groups. Group 1 1s composed 
of 32 (74.5 per cent) of the 43 patients who 
did not develop cervical lymph node 
metastasis. Area I was irradiated in 11 pa- 
tients, and Areas I and II in 11 patients; 10 
patients had no elective treatment to the 
neck. 

Group ri consists of 11 patients who had 
clinically positive lymph nodes appear in 
the neck. The location of the new lymph 
node metastases was as follows: subdigas- 
tric, 8; submaxillary, 2; and low jugular, 
I. Of these 11 patients, 4 had no irradiation 
to the neck, 3 had Area I irradiated, and 4 
had Areas I and II irradiated. The lymph 
node metastases developed within or at the 
margin of the irradiated areas in 5 cases. 
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TABLE HHI 
SOFT PALATE 


Clinically No 
(1948 through 1965) 


45 Patients—N, 


l 
43—No or Partial Elective 


| 
2—Complete Elective 


Treatment Treatment] 
SS EE C ERU 
32—No Cervical 11—Cervical 2—Neck 
Metastasis Metastasis Controlled 
| 
7-—Primary Cancer 4—Primary Cancer 
Controlled Uncontrolled 
I 
ee ene 
4—Neck 3—Neck 4—Neck 
Controlled Uncontrolled Controlled* 


* One patient died with distant metastasis. 


] One patient had radical neck dissection, treated by radiation, therapy. 


Group 1 is further subdivided according 
to the status of the primary lesion when the 
cervical lymph node metastases became 
manifest. In 7 patients, cervical lymph node 
metastases occurred at the time when the 
primary cancer was controlled clinically. 
Six of the 7 patients had radical neck dis- 
sections, and 1 was treated by radiation 
therapy. Three of the 7 patients expired 
with uncontrolled cervical cancer. 

Four patients in Group m developed 
cervical lymph node metastases at the time 
their primary was known to beuncontrolled. 
In all 4, both the primary cancer and the 
disease in the neck were successfully 
treated. 


DISCUSSION 


Nineteen per cent (29/152) of those 
patients whose neck did not receive com- 
plete elective treatment at any time de- 
veloped cancer in the neck, irrespective of 
the status of the primary lesion. If the 
primary lesion 1s uncontrolled at the time 
of lymph node metastasis, the neck may 
have been seeded either before treatment of 
the primary lesion or seeded from the re- 
current cancer and no conclusion can be 
drawn concerning the management ofthe 
neck at the time of the initial treatment. If 


the primary lesion is controlled at the time 
of appearance of the lymph node metastasis, 
the neck must have been seeded before 
treatment of the primary. 

Southwick ef al. Kremen,® and Beahrs 
et al? found that 39.9, 43 and 25.3 per cent, 
respectively, of patients with oral cavity 
lesions having an elective neck dissection 
when their neck 1s clinically negative, ac- 
tually have histologically positive lymph 
nodes at the time of initial treatment. Pa- 
tients with faucial arch lesions have a higher 
incidence of positive lymph nodes on 
admission (45 per cent in our material) 
than those with primaries in the oral 
cavity (oral tongue, 35 per cent; floor of 
mouth, 31 per cent). One would expect a 
parallel higher incidence of subclinical 
lymph node metastasis. 

Subsequent cancer in the neck is more 
likely to occur in patients with controlled 
lesions of the soft palate (7/39) than with 
retromolar trigone-anterior faucial pillar 
lesions (13/104). These low figures in pri- 
mary lesions of the faucial arch in com- 
parison to those published may lie in the 
fact that Area I in about one-third of the 
patients, and Areas [and II in an additional 
third are irradiated. When the lymph nodes 
in Áreas J and II are included in the fields, 
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they usually receive 6,000 to 7,000 rads in 
6 to 7 weeks. Berger et al? have shown that 
45500 to 5,000 rads in 5 weeks will sterilize 
at least go per cent of subclinical deposits 
of squamous cell carcinoma in the neck. 

Five (4.8 per cent) of 104 patients with 
primary cancer of the retromolar trigone- 
anterior faucial pilar and 3 (7.7 per 
cent) of the 39 patients with soft palate pri- 
maries who were clinically No on admission 
and who did not receive complete elective 
neck treatment died with subsequent un- 
controlled cancer in the neck. 

An analysis was done to find parameters 
which would allow us to detect those pa- 
tients most likely to develop cervical 
lymph node metastasis. The number of pa- 
tients developing metastatic lymph noces 
was the same in all stages: Ti, 16.2 per cent 
(7/43); Ts, 18.5 per cent (12/65); Ti, 10.2 
per cent (4/39); and Ta, 14.2 per cent 
(2/12). In T; and T, lesions, Areas I and II 
are usually irradiated. Since the frequency 
of lymph node metastasis on admission in- 
creases with T stage, this is indirect evi- 
dence that a greater incidence of subclinical 
disease in Areas I and II is sterilized in 
advanced primary lesions. 

One of 16 patients with Grade 1 lesions, 
17 of 81 with Grade 1, and 6 of 33 with 
Grade 111 developed cervical lymph node 
metastasis. Five of 22 patients in whom no 
histologic grade was recorded also ce- 
veloped metastasis. Patients with Grade 1 
lesions appear to have less risk of develop- 
ing cervical lymph node metastasis. The 
remaining patients appear to have the same 
risk, regardless of the histologic grading of 
the tumor. 

Treatment of the ipsilateral lower neck 
whether by surgery or radiation therapy 
should not influence the incidence of con- 
tralateral lymph node metastasis, as most 
contralateral metastases develop in the 
subdigastric area. Thus, only 1 of the 143 
patients with no or partial elective treat- 
ment to the neck developed contralateral 
metastasis after new ipsilateral lymph 
nodes were treated and controlled. Con- 
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tralateral metastasis appeared in 2 ad- 
ditional patients who had complete elective 
treatment to one side of the neck; 1 was 
successfully treated. 

The incidence of distant metastasis was 
reviewed to determine 1f it is increased by 
not electively treating the ipsilateral neck. 
One of 2g patients who subsequently de- 
veloped cervical lymph node metastasis 
died with distant metastasis without can- 
cer present above the clavicle. This would 
indicate that there is no correlation be- 
tween distant metastasis and the appear- 
ance of new neck disease provided the 
neck is successfully treated. 

Because of the fact that most metastatic 
lymph nodes develop on the margin of the 
irradiated field, our treatment policy has 
been slightly modified, to include Area I 
and most of Area II to at least 5,000 rads 
in 5 weeks. Areas III, IV, and V are not 
irradiated, since lymph node metastases 
rarely appear in these areas.? If possible, 
part of the submaxillary gland is not ir- 
radiated in order to preserve the salivary 
function. 

A 5.6 per cent incidence of cervical 
failure does not justify the disability of a 
radical neck dissection, manifested by scars, 
loss of muscle, and shoulder drop. Irradi- 
ation of the entire neck with 4,500 to 5,000 
rads in 5 weeks in itself produces few com- 
plications. This additional irradiation, how- 
ever, may preclude proper treatment of a 
second primary lesion. 


SUMMARY 


A review of 170 patients with squamous 
cell carcinoma arising in the fauctal arch 
without evidence of lymph node metastasis 
on admission leads to the following con- 
clusions: 

i. Eight of 143 patients (5.6 per cent) 
who did not receive complete elective treat- 
ment to the entire neck at any time and 
whose primary cancer remained controlled 
died with cervical lymph node metastasis. 

2. The 5.6 per cent of the patients can- 
not be identified by the size of the primary 
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lesion or by the degree of undifferentiation 
of the primary lesion. 

3. As one would expect, the incidence of 
contralateral lymph node metastasis is not 
influenced by treating the ipsilateral lower 
neck. 

4. The frequency of distant metastasis 
is not increased when the ipsilateral neck is 
not electively treated. 

5. The sequelae of treating 94.4 per cent 
of the patients does not justify the po- 
tential salvage of the 5.6 per cent who 
might have been benefited by complete 
elective treatment of the ipsilateral neck. 


Robert Lindberg, M.D. 
The University of Texas 
M. D. Anderson Hospital 
and Tumor Institute at Houston 
Texas Medical Center 
Houston, Texas 77025 
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19-7 FY? had indicated in 1938 that neck 
metastases from nasopharynx and or- 
opharynx cancers are not efficiently man- 
aged by primary radical neck dissection be- 
cause of the diffuse lymphatic spread. Dan- 
cot and Blavier? electively irradiated 68 pa- 
tients with tonsillar fossa primary cancers 
and reported only 1 instance of new nodal 
disease in the electively irradiated areas. 
Elective irradiation, as defined herein, in- 
dicates that the neck of a patient received a 
substantial dose of radiation in a clinically 
uninvolved area of the neck.? 

The present study differs from the pre- 
vious review in that additional patients 
with squamous cell carcinoma of the pala- 
tine arch have been added. There is also a 
more detailed comparison between the 
group of patients who had elective irradia- 
tion to the whole neck with the group who 
had only part of the neck irradiated. 


CLINICAL MATERIAL 


The clinical material (Table 1) consists 
essentially of patients with squamous cell 
carcinoma arising in the nasopharynx or 
oropharynx, with only 3 patients with 
malignant tumors of salivary gland origin 
arising in the base of tongue and 7 pa- 
tients with unclassified carcinomas in the 
tonsillar fossa and nasopharynx. 

Three groups of patients are excluded 
from the study: 


I. Patients who were primarily treated 
surgically. 

2. Patients whose radiation field cov- 
ered only the area necessary to treat the 
primary lesion. 

3. Patients with palpable lymph nodes 
in all areas of the neck whose irradiation is, 
therefore, therapeutic rather than elective. 

Those patients whose cancer at the pri- 
mary site or whose original neck metastasis 
was not controlled are not used for com- 
parison, since the purpose of this study is 
to determine the effectiveness of irradiation 
in preventing the development of gross 
disease from initial subclinical cancer in the 
uninvolved areas of the neck. The possibil- 
ity of reseeding from the uncontrolled can- 
cer would introduce a distorting factor. 

The staging of neck disease on admission 
is as follows: 

N,—No clinical evidence of lymph 
node metastasis 
N,—Single lymph node metastasis 
less than 3 cm. in diameter 
N:a—Single lymph node metastasis 
larger than 3 cm. in diameter 
N:s—Multiple ipsilateral lymph node 
metastases 
Ns4— Fixed lymph node metastasis 
Nss—Bulateral lymph node metastases. 

Eighty-six per cent of patients with 
squamous cell carcinoma of the naso- 
pharynx presented with nodal disease, with 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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TABLE I 


CLINICAL MATERIAL BY ANATOMIC SITES 
(1948~Dec. 1965) 


Soft Palat Tonsillar 
Nasopharynx [RMT and AFP*| ji vua Fossa 
No. of patients with 170 52 137 
elective irradiation 
to neck 
Uncontrolled disease 44 13 36 
Primary 35 9 25 
Neck 4 2 3 
Primary+ neck 5 2 8 
No. of patients with 126 39 IOI 


control of initial disease 





* RMT and AFP= Retromolar trigone and anterior faucial pillar. 


either bilateral or fixed lymph nodes in 48 
per cent; patients with base of tongue 
lesions had 77 per cent nodal disease on 
admission, with fixed or bilateral nodal 
disease in 35 per cent; patients with fossa 
lesions had 75 per cent nodal disease on 
admission, with 31 per cent fixed or bi- 
lateral.’ 

The topographic distribution of the neck 
lymph nodes is well documented.^*" The 
subdigastric lymph nodes or the high jug- 
ular lymph nodes are most commonly in- 
volved on the ipsilateral side. When con- 
tralateral nodal disease is present, once 
again the most common sites involved are 
the subdigastric lymph nodes. All the le- 
sions of the nasopharynx and oropharynx 
share the characteristic that rarely (2 per 
cent for tonsillar fossa, 3 per cent for 
nasopherynx, and none for base of tongue) 
the submandibular or submental lymph 
nodes are involved unless there is initial 
massive neck disease.'? 

Whole neck irradiation 1s defined as ir- 
radiation of all the lymphatic areas of both 
sides of the neck with the exception of the 
anterior submaxillary and submental areas. 
The spinal accessory chains are not in- 
cluded for lesions of the faucial arch and 
base of tongue. 

Partial neck irradiation means that a 





variable amount of the lymph node bearing 
areas on either the ipsilateral or contra- 
lateral side, or both sides of the neck, is 
irradiated. Partial neck irradiation for tu- 
mors of the palatine arch may have in- 
cluded only a portion of the subdigastric 
lymph node area on the ipsilateral side. 

Table 11 indicates the lymph node staging 
for the patients and indicates in each nodal 
stage whether they have had whole neck 
or partial neck irradiation. A preference for 
whole neck irradiation is evident as the 
amount of nodal involvement increases. 
Whole neck irradiation is used commonly 
for lesions of the, nasopharynx, tonsillar 
fossa and base of tongue. While it 1s not 
shown on the Tables herein, there 1s no 
correlation between the staging of the pri- 
mary lesions and the type of neck irradia- 
tion employed. 

Table 111 shows, by anatomic sites, the 
role played by radical neck dissection in the 
management of neck disease. 


T 


TECHNIQUES OF TREATMENT 


With 250 kv. it was difficult to deliver a 
radiotherapeutic dose to the entire neck, 
although it had been attempted at M. D. 
Anderson Hospital in patients with can- 
cers of the nasopharynx, and in selected 
patients with base of tongue and tonsillar 
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Tase II 











RMT and AFP 





Soft palate 
and uvula 
Tonsillar fossa 


Base of tongue 


Nasopharynx 


RMT and AFP Retromolar trigone and anterior faucial pillar. 


WN = Whole neck. 
PN — Partial neck. 


fossa lesions. With 250 kv., irradiation of 
the neck areas was done with long fraction- 
àtion with skin doses of 5,000 rads in 7 to 
8 weeks. The dose to the lymph nodes 
ranged from 9o to 80 per cent of the skin 
dose. 

After megavoltage became available, 
whole neck treatment, 7.e., irradiation of 
the entire neck on both sides, has been used 
routinely for patients with carcinoma of the 
nasopharynx, base of tongue, and tonsillar 
fossa, and also for patients with extensive 
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nodal metastases associated with lesions of 
the soft palate and retromolar trigone- 
anterior faucial pillar. 

The techniques evolved through the 
years. Either with a cobalt 60 unit or a 22 
mev. beam, the upper neck lymph nodes 
are usually included in the fields covering 
the primary lesion; however, for some of the 
anterior faucial pillar-retromolar trigone 
and soft palate lesions, the subdigastric 
area was only partially covered. When le- 
sions of the retromolar trigone-anterior 
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INCIDENCE OF RADICAL NECK DISSECTION BY ANATOMIC SITES AND AMOUNT OF NECK IRRADIATED 














Nasopharynx | RMT and AFP 


Soft Palate 
and Uvula 





Tonsillar Fossa | Base of Tongue 


———————— P————————— f Q——— RR 





Partial neck 
Whole neck 


Total 


RMT and AFP Retromolar trigone and anterior faucial pillar. 


RND- Radical neck dissection. 


NoRND} RND iNo RND] RND |No RND| RND 
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faucial pillar and tonsillar fossa were 
treated with only a homolateral field, the 
opposite upper neck did not receive an 
adequate dose. Parallel opposing portals 
(2:1 of loading) are used for tonsillar 
fossa and base of tongue lesions to cover 
the upper necks to the level of the hyoid 
bone (or thyroid notch), excluding the an- 
terior submaxillary and submental areas. 
The spinal accessory chain is not covered 
routinely except for lesions of the naso- 
pharynx? and on the ipsilateral side for 
lesions of the tonsillar fossa. The lower 
neck 1s irradiated with a straight anterior 
split portal, shielding the larynx. Initially 
the given FA to the lower neck field was 
6,000 rads 1n 5 weeks, later on 5,000 rads in 
4 weeks, and for the last 7 or 8 vears, if no 
lymph nodes are palpable, 5,000 rads in 4 
weeks. An additional coo or 1,000 rads 
given dose is administered on 1 side or the 
2 sides if massive disease is present in the 
upper neck(s). 

The supraclavicular and posterior cervi- 
cal triangle lymph nodes are beneath the 
skin and, therefore, the tumor dose is the 
same as the given dose; the lower and mid- 
jugular lymph nodes receive approxi- 
mately 10 per cent less than the given dose, 
i.e., about 4,500 rads tumor dose in 5 weeks. 

Figure 1 shows the portals in a patient 
with an es euk squamous cell carcinoma 
of the right vallecula. 


RESULTS 


There are 3 bur end points which 
have been evaluated: (1) new neck disease 
appearing in an unirradiated area; (2) new 
neck disease appearing in a ly RUNE area 
partially included in the radiation fields, 
usually the subdigastric area; and (3) new 


neck «disease appearing in an electively 
irradiated area. 
fable 1v tabulates the 3 types of new 


nodal disease appearing in the neck accord- 
ing to whether the patient received irradia- 
tion to the entire neck or only to par t of it. 
In only 2 patients in whom the entire neck 
was irradiated did new cancer appear in the 
unirradiated submental area. Since this 


Squamous Cell € 


Carcinomas 69 





Patient in treatment position for the anterior 


FIG, E. 
lower neck field. The primary lesion was an ana- 
plastic squamous cell carcinoma of the right val- 
lecula with positive bilateral neck lymph nodes. 
(Courtesy: Fletcher, G. H. Textbook of Radio- 
therapy. Lea & Febiger, Philadelphia, 1966, p. 171.) 


incidence is less than 1 per cent of the total 
group of patients, we feel justified in not 
routinely irradiating the submental area, 
since the alternative in the remaining 99 
per cent of the patients would be an ex- 
tremely dry mouth due to irradiation. 

There is clearly a higher incidence of new 
cancer developing in patients undergoing 
only partial irradiation of me neck. As 
shown in Table v, only 7 of 277 patients 
having whole neck reer had new 
disease in the neck as compared with 22 of 
185 patients having only part of their neck 
irradiated. Patients who died within 2 vears 
(95 per cent of nodal disease appears within 
18 months of initial treatment^*), either 
from intercurrent disease or distant me- 
tastases, had not been exposed to the full 
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TABLE IV 
‘CORRELATION OF NEW NODAL DISEASE WITH IRRADIATED NECK AREAS 
Whole Neck Treatment Partial Neck Treatment 
Failure Failure 
Site 
Nasopharynx 


Retromolar trigone-anterior 
faucial pillar 

Soft palate 

Tonsillar fossa 

Base of tongue 













Total 





* One patient with recurrence in lower neck following radical neck dissection was excluded. 
1 One patient with recurrence in the surgical scar of radical neck diasection was excluded. 
I Submental disease. 
$ One contralateral upper neck in a patient with T3-N, lesion treated with wedge pair. 

1 Two contralateral upper neck in a Ty-No and Tr-Nap lesions treated with a homolateral field only. 


risk of developing new nodal disease, but 
if one excludes those patients, the statistical 
significance remains the same. 

Table vi indicates that the majority of 
patients with new cancer appearing in the 
neck were patients originally staged No, the 
majority of these patients having received 
partial neck irradiation. 

Of the 8 patients who developed new 
cancer in an electively irradiated area, 3 
were found to have less than a therapeutic 
dose of irradiation. One of these patients, 
treated with 250 kv., received an equivalent 
dose of less than 4,000 rads in 5 weeks. The 
2 other patients were treated with a 2:1 


TABLE V 


CORRELATION OF NEW NODAL DISEASE BY TYPE 
OF IRRADIATION TECHNIQUE 


P Nodal Whole Neck Partial Neck 
isease 
Absent 277 163 
Present 7 22 
Total 284 185 
P«.ocr. 


and 3:1 loading, respectively, and devel- 
oped cancer in the contralateral upper neck 
in areas to have received a calculated dose 
of 4,000 rads in 6 weeks. New cancer ap- 
peared in the neck of only 5 of the patients 
who received an elective dose of irradiation 
of at least 4,500 rads in 5 weeks on a 5 day a 
week treatment schedule. 

Of the 29 patients in this series develop- 
ing new cancer in the neck, 21 developed 
their disease within 18 months and only 4 
of these patients survived an additional 2 


TABLE VI 


CORRELATION OF NEW NODAL DISEASE 
WITH INITIAL NODAL STAGE 





Site No 
Nasopharynx 
Retromolar trigone- | 6* 
anterior faucial pillar 
Soft palate 3 
Tonsillar fossa 2 
Base of tongue a 





* One failure in an electively irradiated area. 
1 Two failures in an electively irradiated area. 
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years; the remaining 8 patients developed 
their new cancer after 18 months, and 6 of 
them have had subsequent successful 
treatment. When new cancer appears in the 
neck prior to 18 months, it is usually a 
manifestation of diffuse spread of a cancer, 
whereas, when it appears late, it is likely to 
be an isolated metastasis. 


DISCUSSION 


From the data presented, one can con- 
clude that whole neck irradiation reduces 
to 1.7 per cent the subsequent development 
of new cancer in the neck, whereas in 10.2 
per cent of patients with partial neck ir- 
radiation, lymph node involvement appears 
in nonirradiated neck areas. The low inci- 
dence of new disease appearing in the neck 
of those patients whose whole neck was 
irradiated is even more striking when one 
remembers that whole neck irradiation was 
most often employed for those patients 
having more advanced initial neck disease 
and primary lesion in the nasopharynx, 
tonsillar fossa and base of tongue. One 
would expect a high probability of sub- 
clinical involvement of the remaining 
lymph nodes in patents with clinically 
positive first level lymph nodes. Cancer was 
present in the distal lymph nodes of 6 of 21 
patients undergoing radical neck dissec- 
tions for oral cavity lesions in whom the 
proximal lymph nodes were negative. One 
would assume that such occult distant 
metastasis is more likely to be present in 
patients with oropharynx cancer, since 
these cancers are even more metastatically 
aggressive than oral cavity lesions. 

A dose of 4,500 to 5,000 rads would not 
control clinically recognizable disease any- 
where close to the go per cent figure. The 
success of eradicating possible subclinical 
disease with radiation doses lower than 
those necessary to cure clinically manifest 
cancer is attributable to the fewer number 
of cancer cells and the fact that the cells are 
well oxygenated. 

Significant fibrosis does not develop in 
the area irradiated with 5,000 rads in 5 
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weeks with megavoltage. A number of 
patients had a baseline I! pick-up before 
and after whole neck irradiation to deter- 
mine whether thyroid function was af- 
fected. There was no hypothyroidism in 
these particular patients. However, hy- 
pothyroidism has developed in a few of the 
patients treated through the years, not 
included in the I?! study, and the possi- 
bility of this complication must be kept in 
mind during the follow-up period. 


SUMMARY 


1. Eight of 469 patients (1.7 per cent) 
developed new nodal disease in an elec- 
tively irradiated area. 

2. Nineteen of 185 patients (10.2 per 
cent) with partial neck irradiation de- 
veloped new nodal disease in a marginally 
irradiated or unirradiated area. 

3. A tissue dose of 4,500 to §,000 rads 
tumor dose in 5 weeks is proposed for the 
irradiation of elective areas. This dose 
produces no complications or even minor 
sequelae. 

4. Whole neck irradiation is indicated for 
squamous cell carcinomas of the naso- 
pharynx, tonsillar fossa, base of tongue, and 
N; and N; of the palatine arch. 


David S. Berger, M.D. 

Radiotherapy Department 

University of Texas 

M. D. Anderson Hospital and 
Tumor Institute at Houston 

Houston, Texas 77025 
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COMPARATIVE EVALUATION OF THE SEQUENTIAL 
USE OF IRRADIATION AND SURGERY IN PRI- 
MARY TUMORS OF THE ORAL CAVITY, 
OROPHARYNX, LARYNX AND HYPO- 
PHARYNX* 


By QUINTOUS E. CREWS,t and GILBERT H. FLETCHER 


HOUSTON, TEXAS 


"TEE choice between primary surgical 
excision or primary irradiation, or the 
sequential use of both disciplines, varies 
with the anatomic sites of the upper respi- 
ratory and digestive tract and the extension 
of the disease. 

The choice of primary irradiation 1s 
based on: 

(1) A high percentage of control 

(2) Possible surgical salvage of the ir- 
radiation failures 

(3) Nonprohibitive incidence and se- 
verity of complications with their possible 
management. 


The incidence of recurrences and their 
surgical management have been analyzed 
for several anatomic sites in previous 
papers.!:?4 The purpose of this study is to 
review these 3 criteria by anatomic sites. 
The analysis is limited to the results of 
management of the primary lesions, either 
by primary irradiation or preoperative ir- 
radiation followed by planned surgical ex- 
cision. 

The policies and detailed techniques of 
management of the neck lymph nodes have 
also been published.*973 Either pre- or 
postoperative irradiation, depending upon 
the anatomic site of origin of the primary 
lesion, reduces the incidence of recurrence 
in the radically dissected neck and pre- 
vents the appearance of disease in the op- 
posite neck. 


CLINICAL MATERIAL 


All patients treated are included, even 
those treated palliatively for advanced 
lesions either at the primary site or in the 
neck. Table 1 shows the incidence or irra- 
diation failures and their surgical manage- 
ment by anatomic sites. It would have been 
desirable to produce tables of T, through 
T, but they would have been too complex 
and too numerous for the purpose of this 
paper, which is to give an over-all compara- 
tive view of the place of primary irradia- 
tion for squamous cell carcinoma of all the 
anatomic sites of the upper respiratory and 
digestive tracts. 

Surgical excision of irradiation failures 
in very advanced lesions 1s less likely to 
be possible; also uncontrolled neck disease 
or distant metastases may be a contrain- 
dication to excise a resectable recurrence 
at the primary site. 


TIME OF RECURRENCE OF IRRADIATION 
FAILURES SURGICALLY EXCISED 


With the exception of the vocal cords, 95 
per cent of the recurrences appear before 2 
years. Approximately 25 per cent of vocal 
cord tumor recurrences appear between 2 
and 5 years, possibly explained by the fact 
that vocal cord cancer is often associated 
with leukoplakia and/or in situ carcinomas 
so that a new disease appears after the ` 
treatment of the initial one. 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 3o-October 3, 
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TABLE I 


INCIDENCE OF FAILURES AND THEIR SURGICAL MANAGEMENT BY ANATOMIC SITES 
1948-1965 


(3 yr. minimum to unlimited follow-up) 




















Anatomic Sites Treated by 


Irradiation 


Anterior ¢ of Tongue 
Floor of Mouth 
Lower Gum 

Buccal Mucosa 

Hard Palate 

Upper Gum 


Retromolar Trigone—Anterior 
Faucial Pillar 

Soft Palate—Uvula 

Tonsillar Fossa 

Base of Tongue 

Pharyngeal Walls 


Vocal Cords 

Supraglottic 
Hypopharynx—Pyriform Sinus 
Hypopharynx—Pharyngeal Wall 


* Postoperative death. 


T 1 case recurred 34 months, living with disease at 38 months. 
DM — Distant Metastases. 


The number of recurrences developing 
at the primary site after 5 years is low. 

These recurrences are likely to be new 
primary lesions. This is because of the inci- 
dence of multiple primary lesions on the 
mucous membrane of the upper respiratory 
and digestive tracts which is, depending 
upon the anatomic site, of the order of 5 to 
I5 per cent in the M. D. Anderson Hos- 
pital material. 


ORAL CAVITY 


Anterior Two-Thirds of the Tongue and 
Floor of Mouth. Squamous cell carcinomas 
of the anterior two-thirds of the tongue 
have been treated by primary irradiation 
except when they were very early lesions or 
lesions located close to the tip of the tongue 
or on the dorsum of the tongue or when 
there were associated conditions such as 
alcoholism and/or heavy smoking. The inci- 
dence of failure is approximately 35 per 


No. of Patients 


Surgery for Irradiation Failures 











No. of 
Irradiation Disease 
Failures above 





Clavicle 












— 
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cent. Half of these recurrences were sur- 
gically excised with a 7o per cent incidence 
of freedom from disease above the clavicle. 

The choice of primary treatment for 
floor of mouth lesions is subtle. Lesions of 
the floor of the mouth are more readily 
controlled by irradiation than those of the 
anterior two-thirds of the tongue. The rate 
of failure is 20 per cent, half of those sur- 
gically excised: of 21 patients with a re- 
sected recurrence, only 5 died with disease 
above the clavicle. 


Gums, Buccal Mucosa and Hard Palate. 
Lesions of the upper gum and hard palate 
are as a rule treated surgically because of 
the difficulty of assessing involvement of 
the floor of the nose and/or of the antrum. 
Those of the buccal mucosa and lower gum 
are often associated with leukoplakia with 
a tendency to multiple primary lesions on 
the gum and the buccal mucosa. Early 


Vor. 111, No. 1 


lesions of the lower gum are best excised 
because of the wearing of dentures. The 
middle-sized lesions of the buccal mucosa 
and the unresectable infiltrative lesions are 
treated by radiotherapy; the lesions of the 
lower gum with saucerization but without 
frank bone invasion can be treated by ir- 
radiation; the massive lesions are managed 
palliatively. Because of the selectivity 
shifted to advanced stages, there is a rather 
high recurrence rate. Half of the recur- 
rences of the buccal mucosa and lower gum 
were surgically excised, with few patients 
dying with disease above the clavicle. 


OROPHARYNX 

Tonsillar Area. There is a good control rate 
of the lesions of the soft palate, retromolar 
trigone-anterior faucial pillar and tonsillar 
fossa. Many of the recurrences of palate or 
anterior faucial pillar-retromolar trigone 
lesions can be surgically excised with good 
control of the disease, whereas few irradia- 
tion failures of the tonsillar fossa can be 
surgically salvaged. In addition to being 
less accessible, as they are usually located 
on the pharyngeal walls, the recurrences of 
tonsillar fossa lesions are often associated 
with extensive neck disease or distant me- 
tastases. 


Base of Tongue. The incidence of failure 1s 
approximately 37 per cent; only a small 
percentage of such lesions can be excised. 
In addition to the difficulty of excising a 
base of the tongue recurrence which often 
involves pharyngeal walls, there is also the 
difficulty of extensive neck disease as well 
as distant metastases which may be a con- 
traindfcation to excise a locally resectable 
recurrence. 


Pharyngeal Walls. This site of disease has 
the highest incidence of failure with the 
lowest surgical salvage rate. For these rea- 
sons there has been a trend in the last 
decade to prefer primary surgical excision 
to radiation therapy. 


LARYNX 
Lesions limited to the cords or those ex- 


tending beyond the cords with partial mo- 
tility are treated by irradiation. The control 
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rate is go per cent if the lesion is limited to 
the cords; the control rate 1s 75 per cent for 
those extending beyond the cords.? Of the 
53 failures, 45 were surgically excised; 8 
patients refused laryngectomy despite a 
resectable recurrence. Only 6 patients died 
with disease recurrent above the clavicle. 

Exophytic lesions of the supraglottic 
structures, f.e., epiglottis, aryepiglottic 
folds, and false cords, are treated by pri- 
mary irradiation. The lesions of the supra- 
hyoid epiglottis, even when more advanced, 
are also irradiated. Patients with unresec- 
table disease are treated palliatively. 

Of 37 failures after irradiation, 23 were in 
Ti, Ts, Ts lesions and 14 in T, lesions. Fif- 
teen recurrences were not managed by sur- 
gical excision because laryngectomy was 
refused, or because of unresectable disease, 
distant metastases and miscellaneous rea- 
sons. Seventeen of 23 failures in Ti, T,, T, 
had laryngectomy with 14 successes. Only 
5 of the 14 T, failures had laryngectomy. 
There were 5 successes.‘ 


Hypopharynx. Only a few of the pyriform 
sinus and hypopharyngeal wall lesions are 
detected early and are suitable for primary 
irradiation. Some lesions are irradiated for 
palliation when unresectable either at the 
primary site or in the neck. Rarely are 
failures amenable to surgical salvage. 


HIGH-DOSE PREOPERATIVE 
IRRADIATION 


Table 1 shows the results of high-dose 
preoperative irradiation. 

This group is composed of patients with 
advanced lesions, usually infiltrating or in- 
vading bone. They received 5,000 rads in 
5 weeks or even 6,000 rads in 6 weeks to 
the primary lesion and sometimes also the 
neck lymph nodes, followed by a composite 
operation 6 to 8 weeks later. The results 
are good for oral cavity and oropharyngeal 
lesions with the exception of the tonsillar 
fossa. By and large, the lesions suitable for 
the sequential procedure are in the same 
anatomic sites as those where surgical ex- 
cision of irradiation failure is often possible 
and successful. The anatomic location and 
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TABLE II 


HIGH-DOSE PREOPERATIVE IRRADIATION 
1948-1965 
(3 yr. minimum to unlimited follow-up) 


Anatomic Sites 


Anterior 2 of Tongue 
Floor of Mouth 
Lower Gum 

Buccal Mucosa 
Hard Palate 

Upper Gum 


Retromolar Trigone—Anterior Faucial Pillar 
Soft Palate—Uvula 

Tonsillar Fossa 

Base of Tongue 

Pharyngeal Walls 


Vocal Cords 

Supraglottic 
Hypopharynx—Pyriform Sinus 
Hypopharynx—Pharyngeal Wall 





Disease above 





Clavicle DM 
3 —— 
2 I 
2 2 
Í 1 
I I 

E B 
2 2T 
I —— 
3 — 

-— 2 
3 3 


* 1 case received 5,000 rads tumor dose preoperative. No surgery due to poor physical condition. Died of disease at 12 months. 
T 1 case received 5,000 rads tumor dose preoperative. No surgery due to lung metastasis. Died of disease at 7 months. 


DM Distant Metastases. 


the extent of neck disease 1s favorable for 
lesions in these anatomic sites. 

The high-dose preoperative irradiation 1s 
fraught with severe complications when 
extensive resection of the pharynx necessi- 
tates skin grafting. It is preferable to per- 
form the surgical procedure first, followed 
by postoperative irradiation. 


LOW-DOSE PREOPERATIVE 
IRRADIATION 


Sixteen patients with lesions of various 
anatomic sites were treated preoperatively 
with 2,000 rads in 5 treatments. The num- 
bers are too small to draw conclusions, but 
it seems that 2,000 rads given preopera- 
tively has little merit in lesions of border- 
line operability. 


RESECTION FOR NECROSES 


Bone exposure proceeding to osteitis or 
persistent pain necessitates segmental re- 
section of the bone. The resection is done 
intraorally resulting in little disfigurement. 
There are also a few soft tissue necroses 


requiring resection. The relief of pain is 
immediate and the control of the disease 
has been excellent, ruling out the so-called 
supralethal effect (Table 111). It justifies 
radicalism in irradiation because the tumor 
can be controlled and these painful com- 
plications can be successfully managed. 
The technique is important in the incidence 
and severity of complications; e.g., in 
lesions of the tonsillar area subjected to 
cobalt 60 teletherapy, one homolateral por- 
tal or wedge pair technique results in more 
bone necroses necessitating resections than 
the parallel opposing portal technique.* 
The bone receives a higher dose with the 
first 2 techniques, but with parallel oppos- 
ing portals dryness is greater. 

The incidence of bone necroses necessi- 
tating resection is higher for the floor of 
the mouth than the tongue, as would be ex- 
pected because of the proximity of bone. 

In the group with laryngeal lesions there 
have been 1 laryngectomy and 1 trache- 
otomy for necrosis or massive edema after 
irradiation of the supraglottic structures. 
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Taste IH 


RADIATION NECROSES SURGICALLY TREATED 
1948-1965 
(3 yr. minimum to unlimited follow-up) 


Anatomic Sites 


Anterior 4 of Tongue 
Floor of Mouth 
Lower Gum 

Buccal Mucosa 
Hard Palate 

Upper Gum 


Retromolar Trigone—Anterior Faucial Pillar 
Soft Palate—Uvula 

Tonsillar Fossa 

Base of Tongue 

Pharyngeal Walls 


Vocal Cords 

Supraglottic 
Hypopharynx—Pyriform Sinus 
Hypopharynx—Pharyngea! Wall 


CONCLUSION 


A comparative review of the percentage 
of failure of irradiation for the various 
anatomic sites of the mouth and throat 
gives guidelines for primary radiation ther- 
apy on the basis of incidence of local con- 
trol and the possibility of surgical correc- 
tion of irradiation failures as well as the 
correction of complications. 


Gilbert H. Fletcher, M.D. 

Department of Radiotherapy 

The University of Texas 

M. D. Anderson Hospital and 
Tumor Institute at Houston 

Houston? Texas 77026 
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TELECOBALT THERAPY FOR CARCINOMA 
OF LARYNGOPHARYNKX* 


By C. M. LALANNE, Y. CACHIN, G. JUILLARD, and R. LEFUR 


VILLEJUIF, FRANCE 


HH 1955 to 1963, 715 cases of cancer 
of thelaryngopharynx have been treated 
with telecobalt at the Institut Gustave 
Roussy. The general distribution of these 
patients is shown in Table 1. Fifteen pa- 
tients presenting with distant metastases 
and 14 with inadequate information have 
been excluded. There remain 686 cases 
avallable for the present study. 

The cancers of the patients are divided 
into 3 groups: (1) of larynx; (2) of hypo- 
pharynx; and (3) of ridge or epilarynx. By 
ridge we mean the frontier separating in- 
trinsic larynx from hypopharynx. It is 
made of the brim of the epiglottis, aryepi- 
glottic folds and arytenoids. 

The survival rate at 5 years is 46 per cent 
in cancer of the larynx and only 11 per cent 
in cancer of the hypopharynx. With a 
survival of 20 per cent, ridge lesions occupy 
an Intermediate position, nearer to hypo- 
pharynx (Table 1). Some of the hypo- 
pharynx cases have already been studied' 
and the method of irradiation described 
elsewhere.’ 

Based on the treatment policy, the 8 
years, 1955-1963, can be divided into 2 
periods, each corresponding to a different 
treatment policy. 


During the first period, 1955—1960, can- 
cers of the laryngopharynx, whatever their 
origin, received telecobalt therapy as the 
primary treatment. The dose delivered to 
the primary tumor was 6,000 r, with a 
weekly dose of 800 r and then 1,000 r. 
Except in vocal cord cancers, the lymph 
nodes in one or both sides of the neck were 
irradiated and received a lower dose than 
the primary tumor, because a radical neck 
dissection was planned after telecobalt 
therapy for cases presenting with palpable 
lymph nodes. The recurrent primary tumors 
were operated, as well as the lymph nodes 
if necessary. A few cases, less than 10 per 
cent, did not receive telecobalt therapy and 
are excluded from this review. They were 
selected for operation by the surgeon first 
seeing the patients and eventually received 
postoperative conventional radiotherapy. 

The second period, 1960-1963, was 
characterized by the organization of a 
steady cooperation between the surgeon 
and the radiotherapists, who together made 
all therapeutic decisions. Treatment was 
chosen according to the origin of the 
cancer. 

Larynx cancer treatment was conserva- 
tive and designed for curing the disease and 


Tasers I 


TELECOBALT THERAPY OF CANCER OF THE LARYNGOPHARYNX 
19557-1963 . 
General Distribution 


Origin Total No. 
Larynx (intrinsic) 247 
Ridge (epilarynx) 168 
Hypopharynx (extrinsic) 310 


* One alive at $ years. 





Distant Inadequate No. Under 
Metastasis Information Study 
o 235 
4 161 
ro* 290 


* Presented at the Fifty-first Annual Meeting of the American Radium Society, Philadelphia, Pennsylvania, April 27-30, 1969. 


From the Institut Gustave Roussy, Villejuif, France. 
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Taste II 


TELECOBALT THERAPY OF CANCER OF 
THE LARYNGOPHARYNX 
1955-1963 
5 Year Survival Related to Origin 


Origin No. Per Cent 
Larynx 235 46 
Ridge 161 20 
Hypopharynx 290 II 
All sites 686 25 


preserving normal speech and breathing. 
Lesions suitable for a partial laryngectomy, 
i.e, mobile vocal cord cancers, were op- 
erated by simple or extended cordectomy. 
Good prognosis cases did not receive tele- 
cobalt therapy and are consequently ex- 
cluded from this review. All other cases 
needing a total laryngectomy were treated 
first by telecobalt. At 4,000 r, the final de- 
cision was made at the joint clinic run by 
the surgeon and radiotherapist. Radio- 
resistant operable lesions had total laryn- 
gectomy followed by another dose of 4,000 
r. Radiosensitive operable and all inoper- 
able lesions received complete telecobalt 
therapy, in up to 6, 7 or more weeks (1,000 
r weekly). 

Ridge lesions were treated by following 
the same lines. However, special mention 
should be made of the anterior lesions of 
the ridge and also of the anterior lesions of 
the supraglottic larynx. Their anterior 
location permitted a horizontal supra- 
glottic laryngectomy, preserving the ary- 
tenoids and the cords, which was extended 
if needéd to the base of the tongue. A 
4,000 r dose of telecobalt therapy was given 
before and after the operation. The proce- 
dure, at first cautiously applied, became 
progressively the usual treatment of all 
anterior operable lesions. 

Cancers of the Aypopharynx received 
during the first period the treatment al- 
ready described for the larynx. In 1960, 
when close cooperation between the sur- 
geon and the radiotherapist was established, 
it was decided to use preoperative telecobalt 
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therapy at a dose of 4,000 r, pharyngo- 
laryngectomy and postoperative telecobalt 
therapy at the same dose level of 4,000 r. 
The interval .between preoperative ir- 
radiation and operation was usually from 
2 to 4 weeks. 

Lymph node dissection was always added 
to surgery of the primary tumor for lesions 
of any origin, when found necessary. 

Table 11 gives the 5 year survival of all 
consecutive cases treated during the 2 
periods according to the 2 different policies. 
No patient has been omitted, not even 
those receiving doses under 3,000 r, because 
of their poor general condition. Also, 14 
patients without follow-up have been 
included in the deceased group. Survival 
of all cases is equal for the 2 periods: 25 per 
cent. In cancer of the larynx, no significant 
difference is observed between the 2 chron- 
ologic series: 47 per cent in the first period 
and 44 per cent in the second. Some cases 
operated at first are not included in these 
results. During the second period these 
cases represent 22 per cent of all cancer of 
the larynx cases and have a 5 year survival 
rate of 75 per cent. If included, they would 
improve the total survival rate of the can- 
cer of the larynx patients from 44 per cent 
to şo per cent? For cancer of the hypo- 
pharynx, the results are also equal: 12 per 
cent on one side and 10 per cent on the 
other. It is in ridge cancers that the greatest 


TABLE III 
TELECOBALT THERAPY OF CANCER OF 
THE LARYNGOPHARYNX 
1955-1963 
£ Year Survival Related to Origin and 
Treatment Time 








Period 1955-1960 1 960-1963 
uw Per 
Origin Cent 
Larynx 44 
Ridge 24 
Hypopharynx IO 
Total 25 
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Tase IV 


TELECOBALT THERAPY OF CANCER OF 
THE LARYNGOPHARYNX 
1960-1963 


§ Year Survival Rate Related to Estimate of Origin 











Survival Survival 
Rate Origin Rate 
(optimistic) (pessimistic) 

46% 235 larynx 
35% 
14% 


290 hypopharynx 


difference is observed: the survival rate 
rises from 14 per cent in the first to 24 per 
cent in the second period. This improve- 
ment is probably due to a more frequent 
use of partial laryngectomy during the 
second period. 

Comparison of the 2 series would neces- 
sitate a very long analysis; therefore, it is 
better to point out only some particular 
observations. 

(A) The first observation is in regard to 
the T. N. M. classification. T. N. M. clas- 
sification was used as soon as it was pro- 
posed by the I. U. C. C. It divides laryngo- 
pharynx into larynx and hypopharynx; 
however, the distribution of the ridge le- 
sions between larynx and hypopharynx is 
somewhat arbitrary, because they infiltrate 
in both directions, internal and external. 


Taste V 
CANCER OF THE LARYNX 
1955-1963 
s Year Survival Related to Method of 
Treatment and T Stage 
Combined Tele- 
Telecobalt cobalt Therapy, 
Therapy Surgery, Tele- 
Method of cobalt Therapy 
Treatment pn ERE 
Per 
No. Cent 
59 
25 


II 





* Simple and extended cordectomies excluded. 
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Taste VI 
CANCER OF THE RIDGE 
1955-1963 
§ Year Survival Related to Method of 
Treatment and T Stage 






Combined Tele- 


Telecobalt cobalt Therapy, 


Therapy Surgery, Tele- 
Method of cobalt Therapy 
Treatment MM — en 

Per 

No. Cent 
Ti+T2 7 28 
T3 IO 20 
Tu 2I 23 


Table iv shows the difference in survival 
rate produced by including the ridge can- 
cers in one group or the other. Added to 
hypopharynx, they give an optimistic view. 
of the situation: 46 per cent 5 year survival 
for patients with cancer of the larynx and 
14 per cent for the hypopharynx. Added 
to larynx they give on the contrary a pes- 
simistic outlook: 35 per cent for patients 
with cancer of the larynx and 11 per cent 
for the hypopharynx. This suggests that 
ridge cancers must be recognized as a third 
group between larynx and hypopharynx 
cancers, 1f homogeneous groups of cases are 
to be obtained; also, that reports on larynx 
or hypopharynx must always be presented 


Taste VII 
CANCER OF THE HYPOPHARYNX* 
1955-1963 
g Year Survival Related to Method of 
Treatment and T Stage  " 


Combined Tele- 


Telecobalt cobalt Therapy, 
Therapy Surgery, Tele- 
Method of cobalt Therapy 
Treatment Bek Pe NERA NS 
Per Per 
Cent No. Cent 
Ti+T2 18 20 
T3 13 23 
T 4 2 IO 





* Eighteen posterior wall lesions excluded (11 per cent 5 year 
survival), : 
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TanLE VIII 


CANCER OF THE LARYNX 
1955-1963 
$ Year Survival After Telecobalt Therapy as Primary Treatment 


Period 
Telecobalt Therapy 


Alone 

Lymph Node Dissection (Combined or 
for Recurrence) 

Surgery (for Recurrence) on Primary 
Tumor t Lymph Node Dissection 


as a part of the total group of laryngo- 
pharynx. 

(B) The second observation concerns the 
methods of treatment. Considering both series 
. together, 2 methods of treatment were 
used:(a) telecobalt therapy ; and (b) surgery 
with pre- and postoperative telecobalt 
therapy. For Tı and T2 larynx lesions, 
telecobalt therapy secured 59 per cent 5$ year 
survival] and the alternative treatment 49 
per cent. For T3 lesions, the figures were 
25 and 39 per cent respectively (Table v). 
The same trend was observed for ridge 
(Table vi) and hypopharynx (Table vit) 
lesions. For instance, 11 per cent of the T4 
ridge cases are living at 5 years after tele- 
cobalt therapy, as compared to 23 per cent 
after combined radiation-surgery. In small 
lesions, T1 and T2, telecobalt therapy ap- 
pears as effective as combined treatment, 
but on larger lesions, T3 and T4, the sur- 
gical treatment combined with radio- 





1955—1960 1960-1963 
Per Cent Per Cent 
45 
100 
44 


therapy gives better results. This observa- 
tion is in agreement with the conclusions 
drawn by others from the study of large 
series.!-? | 

Three points about these methods of 
treatment deserve special consideration: 

(1) Telecobalt therapy does not mean that 
patients Just received radiation. Table 
vin shows that out of 74 cases of cancer of 
the larynx treated during the first period, 
11 had a lymph node dissection sometime 
during the course of the disease and 12, or 
16 per cent, had a total laryngectomy for 
recurrence. These post-telecobalt therapy 
laryngectomies secure a $ year survival 
rate of 38 per cent. The rate of salvage is 
lower for other sites: about 20 per cent for 
ridge (Table1x) and less than 10 per cent for 
hypopharynx (Table x) cancers. 

(2) The choice of treatment depends on 
many factors (Table x1). In cancer of the 
hypopharynx, seen during the second per- 


TABLE IX 


CANCER OF THE RIDGE (EPILARYNX) 
1955-1963 
5 Year Survival After Telecobalt Therapy as Primary Treatment 


Period 
Telecobalt Therapy No. 
Alone 41 
Lymph Node Dissection (Combined or 
for Recurrence) IO 


Surgery (for Recurrence) on Primary 
Tumor X Lymph Node Dissection 9 


1955-1960 


1960-1963 


Per Cent 
14 
IO 


II 





82 C. M. Lalanne, Y. Cachin, G. Juillard and R. Lefur 


JANUARY, 1971 


TABLE X 
CANCER OF THE HYPOPHARYNX 
1955-1963 
s Year Survival After Telecobalt Therapy as Primary Treatment 
Period 1955-1960 1960-1963 
Telecobalt Therapy No. No. Per Cent 
Alone 65 95 5 
Lymph Node Dissection (Combined or 
for Recurrence) 24 O — 
Surgery (for Recurrence) on Primary 
Tumor+Lymph Node Dissection 28 o — 


iod, only 29 per cent, less than one-third of 
the patients, could receive the designed 
radiation-surgery treatment.’ Extension of 
the lesion in 32 per cent and refusal of 
mutilation in 11 per cent were the main 
obstacles to surgery. Therefore, radiation 
therapy must still play an important and 
difficult role in laryngopharynx cancers. 
(3) Radical surgery after telecobalt ther- 
apy is followed by a high incidence of 
complications.! This incidence 1s correlated 
with the type of surgery (Table xm). For 
instance, dramatic postoperative carotid 
hemorrhage occurs in 2 per cent of hori- 
zontal partial laryngectomies, in 7 per cent 
of total laryngectomies and in 11 per cent of 
pharyngolaryngectomies. Lymph node 
dissection makes apparently no difference. 
The radiation dose administered before 
surgery is also an important factor (Table 


TABLE XI 


CANCER OF THE HYPOPHARYNX 


1960-1963 
Primary Choice of Treatment 


I. Preoperative Telecobalt Therapy, 
Surgery, Postoperative 


Telecobalt Therapy 2995 
II. Telecobalt Therapy 

Extension of Tumor or/and 
Involved Lymph Nodes 32% 
Poor General Condition 9% 
Refusal of Surgery 11% 
Good Regression at 4,000 r 8% 
Indeterminate 4% 
III. Other Treatment 7976 





xu). Postoperative carotid hemorrhage 
was observed in 3 per cent of cases after 
4,000 r, in 6 per cent after 6,000 r and 25 per 
cent after 7,000 r or more. Adding both 
factorsin thelatter group of very high doses, 
it occurred in 15 per cent of larynx recur- 
rences against 50 per cent of hypopharynx 
recurrences. 

(4) The last observation worthy of 
mentioning here concerns the curative radi- 
ation dose. Table xiv shows the relation- 
ship between tumor dose and 5 year sur- 
vival. It 1s interesting to note that the 
lowest dose producing 5 year survival was 
4,000 r, at least for cancers of the larynx 
and ridge. 

Over 4,000 r, cure rate increased with 
Increasing dose. This is evident in larynx 
lesions: 44 per cent for the middle dose of 
4,500 to 6,400 r (in fact 6,000 r); and 51 
per cent for the high dose of 6,500 r or more. 
The same observation can be made for the 
hypopharynx: 8 per cent for the middle 
dose; and 14 per cent for the high dose. For 
ridge lesions, the correlation is confused, 
because of the particular selection of the 
cases distributed in the different dose 
groups. However, it can be said, from our 
experience, that the range of curative 
radiation dose appears very large: a few 
cases are cured with 4,000 r; and many are 
not cured with 8,000 r. The high radiosen- 
sitivity of some lesions 1s confirmed by the 
review of 139 cases operated after receiving 
4,000 r: 22 per cent of tumors were found 
histologically destroyed (no tumor cells or 
disorganized sequelae) on careful examina- 
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TABLE XII 
PREOPERATIVE RADIOTHERAPY OF CANCER OF THE LARYNGOPHARYNX 
1960-1963 
Surgical Complication Rate Related to Type of Surgery 
Horizontal Total Total Without With 
nodi Supraglottic Pharyngo- Lymph Node | Lymph Node 
Complications Laryngectomy Laryngectomy laryngectomy | Dissection* Dissection 
(73 cases) (59 cases) (96 cases) (135 cases) (93 cases) 
Fistula 13% 59% 80% 40% 72% 
Carotid 
Hemorrhage 2% 796 11% 8% 6% 





* Most of the horizontal supraglottic laryngectomies were performed without lymph node dissection. 


Taste XIII 


PREOPERATIVE RADIOTHERAPY OF CANCER OF THE LARYNGOPHARYNX 
1960-1963 


Surgical Complication Rate Related to Radiation Dose 








Approximately Approximately 
Complications Pia 4,000 r 6,000 r Lack F 
(228 cases) (142 cases) (50 cases) (36 cases) 
Fistula 53% 4470 4600 72% 
Carotid Hemorrhage 306 3% 6% 25% 
Surgery as a part of| Surgery if recurrence occurs after radio- 
planned treat- therapy 
ment 
TABLE XIV 
TELECOBALT THERAPY OF CANCER OF THE LARYNGOPHARYNX 
1955-1963 


g Year Survival Rate After Telecobalt Therapy Related to Dose on Primary Tumor 





tion of multiple sections of the specimen. 
The radiosensitivity did not correlate 
with the origin nor with the extension of the 
tumors. However, there was a correlation 
between radiosensitivity and survival: 61 
per cent at 3 years in radiosensitive against 
38 per cent in radioresistant tumors. This 
suggests the predominant role of preopera- 
tive radiotherapy, or the hypothesis that 


3,000-4,400 4,500~6,400 > 6,500 
No. Per Cent No. Per Cent No. Per Cent 
II 27 43 44 
7 28 34 20 
23 O 62 8 





cureis linked to some specific characteristic 
of the patient, among which is radiosensi- 
tivity. 

Over 6,000 r, the cure rate increases very 
slowly with increasing dose, and the dose 
giving statistically the best chances of cure 
lies between 6,500 and 7,500 r. Of course, 
this general statement must be adjusted 
to the site of the primary tumor. Mobile 
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lesions of the vocal cord should not re- 
ceive, for instance, doses over 5,500 r, 
with the fractionation used (5X200 r or 
4X250 r per week). 


SUMMARY 


i. In small lesions, T1 and T2, of the 
laryngopharynx, telecobalt therapy gives as 
good results as the combination of surgery 
and pre- and postoperative telecobalt ther- 
apy. 

2. On the other hand, in larger lesions, 
T3 and T4, surgery supplemented by ra- 
diotherapy seems to be the best treatment. 

3. Surgery after telecobalt therapy in car- 
cinoma of the laryngopharynx is difficult. 
This must be kept in mind when designing 
a preoperative irradiation program. The 
dose in curable lesions should not exceed 
3,000 r, with a weekly dose of 1,000 r. 

4. Radiosensitivity of laryngopharynx 
cancers varies greatly from one patient to 
another. However, the best chance of cure 
is afforded by doses between 6,500 and 
73500 r. 

C.M Lalanne 
Centre de Lutte Contre le Cancer 


36, Av. dela Voie Romaine 
Nice 06, France 
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RADIATION THERAPY OF CARCINOMA OF 
THE TONSILLAR REGION* 


By JUAN V. FAYOS, M.D., and ISADORE LAMPE, M.D. 


ANN ARBOR, MICHIGAN 


"TEE purpose of this study is to report 
the results of radiation therapy at the 
Alice Crocker Lloyd Radiation Therapy 
Center of the University of Michigan of 
squamous cell carcinomas arising in the 
tonsillar region. Radiation therapy was 
completed on 102 patients with this diag- 
nosis from the years 1955 through 1963. 
They constitute the material included in 
this report. We have eliminated lymphomas, 
soft tissue sarcomas and neoplasms origi-: 
nating from minor salivary glands; these 
tumors having a different natural history, 
radiosensitivity and prognosis than those 
of the squamous cell carcinomas. 

An additional 9 patients were treated for 
recurrences; they had definitive prior treat- 
ment elsewhere with recurrence of the 
carcinoma. Three patients did not complete 
the prescribed course of radiation therapy 
and died of the disease before 5 years. 
These 12 patients have been eliminated 
from statistical consideration. 


AGE AND SEX 
The age distribution is shown in Table r. 


TABLE I 


SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 


(1955 through 1963) 








Age (yr.) No. of Patients Per Cent 
30739 3 2.9 
40-49 16 15.7 
50-59 37 36.3 
60-69 31 30.4 
707779 13 12.7 
80-89 2 2.0 

Total 102 100.0 


TABLE II 


SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 


. (1955 through 1963) 
Histologic Diagnosis 


No. of 





Patients Per Cent 
Squamous cell carcinoma 96 94.1 
Undifferentiated carcinoma : I 1.0 
Lymphoepithelioma 5 4.9 
Total 102 100.0 





The highest incidence of squamous cell 
carcinoma of the tonsillar region was found 
between the ages ṣo through 69 years (68 
patients or 67 per cent of the total number 
of patients). It is of interest to note that 3 
patients were in the 30-39 year old group. 
Eighty patients were males and 22 females; 
a ratio of 4:1. 


HISTOLOGY 


Table 1 shows the distribution of cases 
according to the histologic classification. 
We have included in this study only the 
squamous cell carcinomas arising in the ton- 
sillar region and have considered lympho- 
epitheliomas as a type of squamous cell 
carcinoma. Of 96 patients having a diag- 
nosis of squamous cell carcinoma, 32 were 
alive without disease at 5 years (33.3 per 
cent). One patient was alive with recurrent 
neoplasm at § years, 12 died an intercurrent 
death and 51 died of the disease; a deter- 
minate 5 year survival of 39.3 per cent. 

The 1 patient with a diagnosis of un- 
differentiated carcinoma died of the disease 
before 5 years. Of 5 patients with lympho- 
epithelioma, 2 were alive at 5 years, 2 died 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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Tague III 


SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 


(1955 through 1963) 


Ti T: 
Retromolar region o 9 
Anterior tonsillar pillar 3 16 
Tonsillar fossa 5 I4 
Posterior tonsillar pillar 2 4 
Glossopalatıne sulcus with major 
invasion of the tonsillar region O 6 
Tonsillar region, unspecified o O 
Total IO 47 


an intercurrent death and only 1 patient 
died of the disease. 


CLASSIFICATION 


For this study we have adopted the fol- 
lowing TNM classifications. 


T 


T: Limited to one structure (retromolar 
region, anterior pillar, tonsillar fossa, 
posterior pillar). 

T: Tumor arising in one of the tonsillar 
structures with minimal to modest 
invasion of adjacent structure(s) 

. plus the following regions: buccal 
mucosa, alveolar mucosa, palate, 
glossopalatine sulcus, tongue. 

T: Considerable invasion of adjacent 
structures. i 

T, Massive involvement including defi- 
nite bone destruction (primary site 
probably is not determinable and 
therefore is classified as carcinoma of 
the tonsillar region). 


N 


No No palpable lymphadenopathy. 
N: Homolateral lymphadenopathy, 


mobile. 
N: Bilateral or contralateral lymph- 
. A adenopathy, mobile. 
N; Homolateral or bilateral lymph- 
adenopathy, fixed. 


No. of Patients 


Ts T4 Total Per Cent 
I 2 IO 9.8 
6 o 25 24.5 
7 o 26 25.5 
O O 6 5.9 
2 9 8.8 
1$ iT 26 26.6 
aT 14. 102 IOO.O 
M 
M, Distant metastasis not present be- 
yond the neck. 


M, Distant metastasis present beyond 
the neck (4.¢., lung, bone, etc.). 


Whenever there was difficulty in allocat- 
ing a tumor to a particular T, N or M 
group, we elected to classify the case in a 
less advanced group. The TNM classifica- 
tion was made on the basis of the findings 
on initial examination and was not changed 
afterward regardless of the subsequent 
course of events. 


SITE OF ORIGIN 


In addition to classifying the cases ac- 
cording to the above TNM classification, 
an attempt was also made to classify them 
according to the anatomic site of origin of 
the neoplasm in the tonsillar region (Table 
HI). . 

Of the 10 patients whose lesions arose in 
the retromolar region, there were 3 alive at 
5 years, 2 died of intercurrent disease prior 
to that interval and 5 died of the disease. 
This absolute 5 year survival of 30 per cent 
contrasts with the 12 patients alive without 
disease out of 25 with tumors of the anterior 
tonsillar pillar (48 per cent). In this group 
there was 1 patient alive with disease at 
5 years while 1 had died of intercurrent 
disease. The remaining 11 patients had 
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died of the disease. Lesions of the retro- 
molar region appear to have a worse prog- 
nosis, at least in this small number of cases. 
This may be due to the readiness of these 
lesions to involve the buccal mucosa, as- 
cending ramus of the mandible and pterygo- 
mandibular fossa with the production of 
trismus, a poor prognostic sign. 

Patients with carcinoma of the tonsillar 
fossa numbered 26. In this group there 
were 1I alive at 5 years (1 of whom had 
surgery for local recurrence), 5 died an in- 
tercurrent death and 1o died of the disease. 
Only 6 carcinomas originated in the pos- 
terior tonsillar pillars with 3 patients alive 
at § years and 2 having died an intercurrent 
death. Only 1 died of the disease. 

Tumors involving the glossopalatine sul- 
cus, tonsillar region and base of the tongue 
and which appear to have originated in the 
sulcus pose a difficult problem in their clas- 
sification. We follow the Fletcher and 
Lindberg? classification of assigning them 
either to the tonsillar region or base of the 
tongue, depending upon which structure is 
most involved. 'Thus in our cases the lesions 
so classified had involvement of the tongue 
but with major invasion of the tonsillar 
structures. Cases that showed major in- 
volvement of the base of the tongue were 
classified in the oropharynx under that or- 
gan. In this group of g patients, 3 were 
alive at § years, 2 had died an intercurrent 
death and 4 died of the disease. 

In 26 patients it was not possible to de- 
termine the site of the original neoplasm 
with any degree of certainty because the 
tumor extended to multiple structures in 
the torfsillar region. There were no patients 
allocated to the Tı or T; groups. There 
were I5 patients with T; lesions, only 2 of 
whom were alive at § years, I died an inter- 
current death and 12 have died of the dis- 


ease. Eleven patients were classified as T,; - 


I died an intercurrent death and the others 
died of the disease. 
RESULTS 


In Tables rv and v is shown the 5 year 
survival of patients according to the TNM 
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classification. It is of interest to note that 
of the 30 T; and T, cases without neck 
metastasis on initial examination, 17 were 
alive at § years without evidence of recur- 
rence while 7 patients have died an inter- 
current death, an absolute 5 year survival 
of 56.7 per cent, determinate 73.9 per cent. 
When we consider the 57 patients that con- 
stitute groups T; and T;, an absolute 5 
year survival of 45.6 per cent is obtained. 
Included among the dead are 1 patient who 
was alive at § years but with disease present, 
I patient with pulmonary metastasis on 
initial visit and 1 patient who had local 
recurrence after irradiation but was later 
cured by subsequent surgery. The deter- 
minate 5$ year survival is 57.4 per cent. 

It is evident that as the primary lesion 
increased in size, the prognosis decreased 
(Table v). The same is true when the lymph- 
adenopathy in the neck was advanced, as 
in the No, Ni groups where of 22 patients 
only 4 were alive at 5 years. Two had con- 
trol of primary and metastatic lymph- 
adenopathy after radiation therapy while 
2 had control of the primary lesion but not 
of the neck metastasis. They had radical 
neck dissections with metastatic carcinoma 
found in the surgical specimens. 

Of the 102 cases, 54 had palpable meta- 
static lymphadenopathy at the time of ini- 
tial examination (52.9 per cent). In 48 
cases the neck was thought to be free of 
metastatic disease (47.1 per cent). 

The over-all absolute 5 year survival was 
32.4 per cent, counting as if dead of the 
disease I patient who was alive with dis- 
ease at § years and 1 who had recurrence 
of the primary lesion later cured by surgery 
(electrocoagulation of recurrence at pri- 
mary site followed by radical neck dissec- 
tion—patient alive at 13 years, 8 months 
after initial treatment). The determinate 5 
year survival was 39.8 per cent. 


CONTROL OF PRIMARY LESION 
.. AND LYMPHADENOPATHY 


Another manner in which to measure the 
effectiveness of radiation therapy upon the 
tumor is the determination of the rate of 
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Tase IV 
SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 
(1955 through 1963) 
Tumor Size and 5 Year Survival 


i —À 


No. of Cases 


Ti IO [one 


T 47 


Ts 3I 





T, 


Total 


* One patient alive after surgery for postirradiation recurrence. 
T One patient had pulmonary metastasis before initial treatment. 


Altm Alive with disease at § years. 
d.i.» Death intercurrent before 5 years. 


control of the primary lesion or of the met- 
astatic spread in the neck when it was 
present initially. Of the 102 patients, 60 


TasLe V 
SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 
(1955 through 1963) 
Tumor Size and 5 Year Survival 





5 Year Survival 





No. of | 
faoc Absolute Determinate 

(per cent) (per cent) 
Ti 10 60.0% 70.0 
T: 47 42.61 56.8 
Ty 31 22.6 24.I 

Ty I4 oO Ó 

102 22.4" 39.8 


* One patient alive at 5 years after surgery for recurrence, 
considered dead of the disease at 5 years. 

T One patient alive at 5 years with disease, considered dead of 
the disease at 5 years. 








Alive | 9* 
Alt I 
d.1. 1 
Dead 21if] 













had permanent control of the primary lesion 
after radiation therapy (58.8 per cent) 
(Table v1); 32 had no control of the pri- 
mary lesion (31.4 per cent); while in ro it 
was not known if the primary lesion was 
controlled or not. By control of the pri- 
mary lesion we mean that the patient had 
no evidence of recurrent neoplasm at the 
primary site, either at the end of the 5 year 
interval if the patient was alive, or if at 
the time of death the patient had no evi- 
dence of recurrent neoplasm, provided that 
the time of death was more than 1 year 
after the end of irradiation. If the patient 
died prior to 1 year after the initiation of 
radiation therapy, with the primary lesion 
considered controlled, the patient was 
nevertheless classified with the unknowns. 
The same criterion was used for the deter- 
mination of the postirradiation status of 
the neck lymphadenopathy. 

When the relationship existing between 
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the control of the primary lesion to its size 
(Table vir) is considered, it was found that 
77.2 per cent of the 57 T; and T; cases had 
control of their primary lesions with radi- 


ation therapy; as the size of the primary. 


increased, this control was less frequent. In 
the T: group it was found that 38.7 per cent, 
while in the T'; cases only 28.6 per cent, had 
control of the primary lesion, although in 
this latter group there was no patient alive 
at 5 years, attesting to the aggressiveness 
of these large neoplasms. 

In 54 patients there were metastases in 
the neck on the initial visit, and the lymph- 
adenopathy was included within the fields 
of irradiation (Table vir). In 14 patients 
this lymphadenopathy was controlled (25.9 
per cent); it was not controlled in 31 (57.4 
per cent) and it was not known whether 
control was obtained in 9 patients. Thir- 
teen patients had permanent control of the 
primary lesion and metastatic disease after 
irradiation (24 per cent of the patients who 
had neck lymphadenopathy on initial ex- 
amination). 

It is important to note that not every 
patient who had primary control of the 
primary lesion survived 5 years. Of the 60 
patients whose primary tumor was con- 
trolled by irradiation there were 32 alive at 
§ years (53.3 per cent), 14 had died an in- 
tercurrent death (23.3 per cent) and 14 
died from spread of the disease (23.3 per 
cent). Of the 32 whose primary lesion was 
not controlled by irradiation, 1 was alive 
at § years (salvaged by subsequent surgery), 
I was alive with disease at 5 years and 30 
had died of the disease (93.8 per cent). Of 
the 10 patients in whom the status of the 
primary lesion was unknown, only 1 was 
known to be alive at 5 years (he did not 
have subsequent surgery) and 9 were dead 
of the disease. 

Of the 14 patients who had control of the 
metastatic lymphadenopathy initially pres- 
ent in the neck, 9 were alive at 5 years 
(64.3 per cent); 2 of these had had radical 
surgery on the neck because of the appear- 
ance of metastatic lymph nodes below the 
area previously irradiated. Examination of 


Carcinoma of the Tonsillar Region 89 


Tase VI 
SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 


(1955 through 1963) 
Status of the Primary Tumor 





After Radiation Therapy 
No. of 
Patients Heroes 
Controlled 60 58.8 
Not controlled a9 31.4 
Unknown IO 9.8 
Total 102 100.0 


the surgical specimen revealed no meta- 
static lymph nodes in the irradiated areas. 
In the same group I patient was alive at 5 
years with neoplasm, 3 had died an inter- 
current death and 1 died of the disease. Of 
the 31 whose lymphadenopathy was not 
controlled by irradiation, 3 were alive at 
ç years (9.7 per cent); all 3 had radical sur- 
gery for the treatment of the neck metas- 
tases. The other 28 patients all died of the 
disease at 5 years, 11 having had radical 
neck surgery in an unsuccessful attempt to 
control the disease. Of the 9 in whom the 
control of the metastases is not known, 
only 1 was alive at 5 years, the others hav- 
ing died of the disease. 

Trismus before treatment was identified 
in 8 patients; 7 were dead of the disease at 
5 years while 1 died an intercurrent death 
prior to that time. Five were classified as 
T, while 3 were T}. Mandibular bone in- 
volvement was noticed in 6 patients, none 
of whom were alive at 5 years. One patient 
died an intercurrent death. 


METHOD OF TREATMENT 


Supervoltage radiation (Co®) became 
available to us in 1955. In the initial stages 
of the development of supervoltage tech- 
niques for the treatment of carcinomas of 
the tonsillar region, we relied on the use of 
a single lateral field on the same side as the 
primary tumor, occasionally supplemented 
by the use of an opposing lateral field but 
giving a smaller incident dose to it. A few 
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Taste VII 


SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 


(1955 through 1963) 
Status of Primary Lesion After Irradiation, and Tumor Size 


No. of Patient Controlled Not Controlled Unknown 
0. or FauentS — wo.  PerCent No. PerCent No.  PerCent 
Ti IO 8 80 2 20 — 
T: 47 3 76.6 7 14.9 4 8.5 
Ti 31 12 38.7 14 45.2 5 15.1 
T4 I4 28.6 9 64.3 I 7.1 
Total 102 60 58.8 32 31.4 IO 9.8 


cases were treated using a rotational tech- 
nique. Initially we delivered a tumor dose 
of approximately 6,000 r in about 6 weeks. 
As the technique of treatment evolved, we 
began to employ opposing lateral fields that 
crossfired the primary lesion and metastatic 
neck lymphadenopathy if present. Each 
field received the same incident dose while 
the total tumor dose to the primary site was 
increased to a total of 6,500 r and occasion- 
ally up to 7,000 r given over a period of 6 
to 7 weeks. 

The size of the fields of treatment varied 
depending upon the presence or absence of 
neck .metastases. Íf no neck metastases 
were present, a field generally measuring 
10X8 cm. was employed. We included 
within the volume irradiated the primary 
site plus the mid and upper cervical re- 
gions, the potential site for the develop- 


'TaAsrg VIII 
SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 
(1955 through 1963) 


Status of the Neck Lymphadenopathy After 
Radiation Therapy 














No. of 
Patients Per Cent 
Controlled — . I4 25.9 
Not controlled : 31 57.4 
Unknown > ` 9 16.7 
100.0 


Total 54 





i 


ment of metastases. If metastases were 
present on initial examination, the primary 
and metastatic lesions were included when- 
ever possible within the confines of the 
lateral opposing fields. However, if the met- 
astatic lymphadenopathy in the neck was 
extensive, lower anterior cervical fields 
were added below the lower end of the 
lateral fields. An incident dose of 6,000- 
6,500 r was given to each of the lower an- 
terior cervical fields over 6 to 7 weeks. 


COMPLICATIONS 


There were 2 patients who developed 
radionecrosis of the mandible. In 1 patient 
it was quite severe and was probably the 
cause of death, although for the purposes 
of the study he was considered as dying of 
neoplasm. In this patient the treatment 
was given using mainly a single field on the 
same side of the primary tumor. 

The second patient had progressive den- 
tal caries after radiation therapy. Teeth 
were removed from the mandible, and areas 
of bone exposures developed in both sides 
of the body of the jaw. They subsequently 
healed after elimination of bonesequestrum. 

It is practically universal for patients to 
develop dryness of the mouth, which or- 
dinanly appears 2 to 3 weeks after initi- 
ation of radiation therapy. This is due to 
the effect of irradiation upon the parotid 
glands, unavoidably included in the field 
of tissue irradiated. This dryness of the 
mouth improves after several months post- 
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irradiation to the point where it is not 
bothersome, except when eating very dry 
foods. However, in a few cases, dryness of 
the mouth remains severe and does not 
appear to improve with time. The loss and 
alteration of taste—metallic taste—that 
patients experience early in the course of 
radiation therapy is also due to the de- 
creased salivary secretion. It generally im- 
proves several weeks after the end of treat- 
ment. 

Induration of the subcutaneous tissues 
of the areas irradiated was more frequent 
and pronounced when the treatment was 
given using mainly 1 field on the same side 
of the lesion. The degree of induration has 
" been minimized since we have been using 
2 opposing lateral fields that receive the 
same incident dose. 

Some patients developed submental 
edema, which probably depends upon the 
extension of the fields of irradiation an- 
teriorly onto the submental region. This 
edema is most likely due to the higher dose 
received by the tissues of the submental 
region and anterior neck, since this is a 
thinner portion than the area where the 
tonsillar region lies. . 

Of greater importance are the problems 
associated with teeth. Initially, patients 
who had teeth prior to irradiation had re- 
moval of all the teeth, alveolectomy and 
suture of the mucosa. Irradiation was 
started after the gum was well healed. In a 
few patients who had extensive lesions this 
policy was not carried out because of the 
poor prognosis and the time elapsed from 
extraction of teeth to initiation of irradia- 
tion. * 

Fifty patients were edentulous when 
treatment was initiated. Dental extractions 
in preparation for irradiation were carried 
out in 22 patients, while in 28 patients the 
teeth were present at the time of irradia- 
tion. In this latter group 8 patients had 
dental extractions following irradiation, in 
1 of them there was an episode of radiation 
necrosis of the jaw which healed spontane- 
ously after bone sequestra were eliminated. 

Recently a significant change has been 
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made in the management of the teeth of 
patients who are to receive radiation ther- 
apy for oral neoplasms.’ The condition of 
the dentition is evaluated by our Dental 
Service; only those in poor condition are 
extracted and radiation therapy begins 
after the alveolar wound is healed. Re- 
sidual teeth were subjected to a specific 
dental hygiene program consisting of 
brushing, oral lavage and flouride applica- 
tions. After the end of radiation therapy 
the patients are also followed closely by the 
Dental Service. If dental caries develop 
they are immediately repaired before there 
is advanced decay of teeth. In this way ex- 
traction of teeth in the postirradiation pe- 
riod is avoided. None of the patients in- 
cluded in this study fell into this new dental 
program. Only time will tell if this dental 
program will prove superior to the routine 
extraction of teeth in lessening complica- 
tions and increasing the patient’s comfort 
by preserving the teeth. 


DISCUSSION 


Radiation therapy is effective in the cur- 
ing of small and moderate sized primary 
carcinomas of the tonsillar region (Tı and 
T: lesions). In Table viz we note that 80 
per cent of the T, lesions were controlled 
by radiation therapy, while 76.6 per cent 
of the 47 T: lesion cases were also controlled 
by the same method. As the lesion in- 
creased in size, the rate of control de- 
creased as expected. In the 31 Ti cases it 
was 38.7 per cent and in the T, group 28.6 
per cent. 

The good results in the control of the 
primary neoplasm are not the only ad- 
vantages of radiation therapy. It also 
avoids the mutilation and subsequent func- 
tional impairment that follows radical sur- 
gery to the primary site. 

When lymph nodes are present in the 
neck, the prognosis becomes worse (Table 
1v). In the 48 patients who had no lymph 
node disease in the neck on initial visit, 
the absolute 5 year survival was 43.8 per 
cent, determinate 56.8 per cent. When 
lymph node disease was present in the neck, 
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the prognosis was poorer; absolute 5 year 
survival 22.2 per cent, determinate 27.5 
per cent. 

The control of metastatic lymphaden- 
opathy by irradiation was not accomplished 
as frequently as control of the primary 
lesion. In 25.9 per cent, control of the 
lymphadenopathy was obtained by radi- 
ation therapy. This contrasts unfavorably 
with the 58.8 per cent of primary lesions 
controlled by radiation therapy. 

The biologic aggressiveness of the tumor 
plays a major role in the cure of this neo- 
plasm. This point can be appreciated by 
analyzing Table 1x, where the salient de- 


JANUARY, 1971 


velopments of the clinical evolution of the 
19 T; and T; patients who died of the dis- 
ease are shown. Here it is shown that 7 
patients (36.8 per cent) had their primary 
lesion controlled, but nevertheless died of 
the disease; Io patients had no control of 
the neck lymphadenopathy after irradia- 
tion. Seven of these had radical surgery for 
the treatment of the recurrence at the pri- 
mary site and/or of the metastases to the 
neck. In 1 patient there was recurrence in 
the neck after surgery. The others devel- 
oped distant metastases after surgery with- 
out evidence of recurrence in the neck. Ín 
these 6 patients the efforts at curing the 


TABLE IX 
SQUAMOUS CELL CARCINOMA, TONSILLAR REGION 
(1955 through 1963) 
Analysis of Patients Recorded as Dead of the Disease (T; and Ts Cases) 


AA (—X—————Ó———a URP: 


Status of Status of Pu 
Pamay Lesion Neck Clinical Data Death 
Metastases 

I. Tı No Mo Con. Had also primary lesion in esophagus, base of 

tongue 2yr. I mo 
2. Ti No Me Not Con. Recurred same place (anterior tonsil). No 

surgery 2 yr. 3 mo 
3. Tı Ni Mı Probably Con. ? Pulmonary metastasis 7 mo 
4. Ta No Mo Con. Pulmonary metastasis 10 mo 
5. Ta No Mo Not Con. Recurred same primary site; neck metastases. 

No surgery I yr. 4 mo 
6. T: No M; ? Had another primary lesion at base of tongue 1 yr. 2 mo. 
7. Ta No Mo Not Con. Recurred same place (fossa). No surgery I yr. 
8. Ta Ny Mo Con. Not Con. Developed carcinoma of esophagus after ra- 

diation therapy. No surgery I yr. § mo. 
9. I Ni Mo Con. Not Con. Had surgery for neck metastasis, recurred in 

neck I yr. 7 mo 
Io. T4 Ni Mo ? ? No rollow-up or surgery I yr. I0 mo 
11. T3 NN M, Not Con. Not Con. Radical surgery to neck and primary lesion, . 

recurred 2 yr. 5$ mo. 
12. T4 NN, Mo Con. Not Con. Disseminated metastases (subcutaneous, chest 

wall, neck) 1 yr. 1 mo 
I3. Te Ni Mo Not Con. Not Con. Radical surgery; disseminated metastases skin II! mo 
14. Ta Ni M, Con. Not Con. Radical surgery neck; distant metastases 2 yr. 3 mo 
15. T: Ni Mo Con. Not Con. Radical surgery neck; lung metastases 3 yr. 7 mo 
16. Ta Ns Mo ? ? Severe necrosis jaw with trismus 1 yr. 8 mo 
17. Ta Ns Mo ? Not Con. Radical surgery to neck; disseminated metas- 

tases 2 yr. I mo 

18. Ta Ns Mo Not Con. Not Con. No surgery I yr. 
Ig. T. Na Mo Not Con. Not Con. Radical surgery; primary site and neck I yr. 


Con. = Controlled. 


Not Con.» Not Controlled. 


no ———Po€€€€—————Ó——Ó—————————— Nar ae TAL lg 
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disease were doomed to failure in view of 
the biologic aggressiveness of the tumor. 

In this respect it 1s somewhat disap- 
pointing to see that distant metastases have 
defeated a concerted effort by radiation 
therapy and surgery to control the primary 
lesion and regional spread of the disease. 

Fletcher and Lindberg? reported on 104 
patients with carcinomas of the anterior 
tonsillar pillar, retromolar trigone and ton- 
sillar fossa. Their 5 year absolute survival 
was 36.5 per cent. This is statistically sim- 
ilar to our results (absolute survival 32.4 
per cent in 102 patients). They concluded 
that the management of the primary lesion 
is essentially radiotherapeutic with surgical 
resection kept in mind for specific indica- 
tions. We agree with this concept. 

Recently, however, there has been a re- 
surgence in the surgical treatment of car- 
cinomas of the tonsillar region. Calamel 
and Hoffmeister! have presented data re- 
garding the treatment of carcinoma of the 
tonsillar region by surgery, radiation ther- 
apy or a combination of both. Their 5 year 
determinate survival was 8.8 per cent in 
57 patients who received radiation therapy 
alone. This is a low survival with radiation 
therapy, particularly when compared to 
our own series (39.8 per cent determinate 5 
year survival) or that of others.?* In the 
same study they reported 16 patients who 
were treated surgically. Nine were alive at 
5 years for a determinate survival of 56 
per cent, concluding that the cure rate re- 
sults from surgery were evidently superior 
to that of radiation therapy, particularly 
in the most advanced cases. However it is 
worthy to note that 98 patients of the 122 
were finally selected as fulfilling the re- 
quirement of their study; 19 being ex- 
cluded because of treatment elsewhere or 
deficiency of follow-up information. Three 
patients who died postoperatively and 2 
who had radiation therapy and died within 
I year were also eliminated from the study. 
They consider as cured patients who did 
not subsequently develop recurrent cancer, 
whatever the cause of death. Consequently, 
only 82 patients were considered for their 
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determinate 5 year survival rates. 

It is difficult to compare this small sur- 
gical series with our material in view of the 
difference in TNM classification and the 
lack of knowledge regarding the presence 
or absence of initial metastatic lymph- 
adenopathy in the neck in the surgical 
series. However, a larger series of surgically 
treated patients reported by Terz and 
Farr? give a ç year relative survival of 26.5 
per cent in 164 patients having radical sur- 
gery as treatment of the primary tumor. 
This survival 1s less than that obtained in 
the present study (determinate 5 year sur- 
vival 39.8 per cent). 

Our findings lend support to radiation 
therapy as the initial form of treatment of 
carcinoma of the tonsillar region, reserving 
surgery of the primary site only to cases 
with recurrence. If metastatic lymphaden- 
opathy is present in the neck it should be 
included in the fields of irradiation. How- 
ever, if it cannot be controlled, radical sur- 
gery to the neck is indicated, provided of 
course that control of the primary lesion 
has been obtained and no distant metas- 
tases are present. The treatment of neck 
metastasis developing after irradiation is 
surgical. 


SUMMARY 


One hundred and two patients with a 
diagnosis of squamous cell carcinoma of 
the tonsillar region received complete Co*? 
radiation treatment at the Alice Crocker 
Lloyd Radiation Therapy Center of the 
University of Michigan from the years 1955 
through 1963. The absolute 5 year survival 
was 32.4 per cent, counting as if dead of the 
disease 1 patient who was alive with disease 
at 5 years and 1 who had recurrence of the 
primary lesion later cured by surgery. The 
determinate 5 year survival was 39.8 per 
cent. 

The prognosis decreased as the primary 
lesion became larger or if there was regional 
metastasis. The degree of control of the 
primary lesion by irradiation was high in 
the Tı and T; cases (80 per cent and 76.6 
per cent, respectively). In larger lesions the 
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local control decreased. The neck lymph- 
adenopathy was less amenable to control 
by irradiation than the primary lesion; only 
one-fourth of the patients with initial 
lymphadenopathy were controlled with 
radiation therapy. 

The findings in this study lend support 
to the use of radiation therapy as the initial 
torm of treatment of carcinoma of the ton- 
sillar region. 


Juan V. Fayos, M.D. 

Department of Radiology 

Alice Crocker Lloyd Radiation Therapy Center 
University of Michigan 

Ann Arbor, Michigan 48104 
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CERVICAL LYMPH NODE METASTASES FROM 
CARCINOMA OF UNDETERMINED ORIGIN* 


By JOSÉ PICO, M.D., ZENAIDA FRIAS, M.P.H., and ANTONIO BOSCH, M.D. 


SAN JUAN, PUERTO RICO 


TF presence of an enlarged lymph 
node in the cervical region should al- 
ways be a cause of concern to the patient 
and to the physician. A metastatic lymph 
node in the neck arising from a carcinoma 
of undetermined origin presents a special 
problem of careful diagnosis, evaluation, 
and treatment. It is in this instance where 
the otorhinolaryngologist should play an 
important role because of his knowledge of 
the regional anatomy and pathology of the 
head and neck. 

Many articles have been published about 
metastatic lymph nodes in the neck but few 
of them have been devoted to the problem 
of metastatic cervical lymph nodes from an 
occult primary lesion.^47:19.1621 

In this article we shall review the liter- 
ature on this subject, report our experience 
with these lesions, and discuss the problems 
encountered with the diagnosis and treat- 
ment. 


MATERIAL 


From 1939 to 1967, a group of 80 patients 
who initially presented themselves with a 
mass in the neck without evidence of a pri- 
mary lesion was seen at the I. González 
Martinez Hospital and they constitute the 
basis of this study. 

Cases referred to our institution with the 
diagnosis of metastatic carcinoma from an 
unknown primary lesion, and in whom the 
site of origin was discovered after a careful 
examination, or during treatment, were ex- 
cluded from the study. 


AGE AND SEX DISTRIBUTION 


Table 1 shows the distribution by age and 
sex. Eighty per cent of the cases were over 


so years of age at the time of diagnosis. 
The youngest patient was 21 years old, and 
the oldest 105 years old. The median age 
for this group was 62 years. | 

Fifty-five of the patients were males (69 
per cent) and 25 cases were females (31 per 
cent), a male to female ratio of 2.2: 1. 


SYMPTOMS 


The most frequent complaint in our cases 
was an enlargement or swelling of the neck, 
sometimes accompanied by throat discom- 
fort, earache, weight loss and other general 
symptoms. 

Only 1 case in our series was asymto- 
matic and an enlarged supraclavicular 
lymph node was found on a routine exam- 
ination. 

Twenty-eight patients (35 per cent) no- 
ticed the presence of an enlarged lymph 
node in the neck from 1 to 2 months prior 
to diagnosis. Seventy-eight per cent of the 
patients had symptoms from 1 to 6 months 
before a definite diagnosis of metastatic 


TABLE Í 


AGE AND SEX DISTRIBUTION 


Age Group Male Female Total Per Cent 
(yr.) 

20-29 I — I I 
30-39 3 3 6 8 
40-49 3 9 II 
50759 17 3 20 25 
60-69 12 5 17 21 
70-19 8 6 14 17 
80-89 6 3 9 II 
go 2 2 4 5 

55 25 80 100 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


I-$, 1970. 
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disease was made. The average duration of 
symptoms was 3 months. 

Table 1 shows the distribution of the 
cases in relation to the duration of symp- 
toms. 


NUMBER AND LOCATION OF 
LYMPHADENOPATHIES 


In our series the most common finding 
was a group of matted lymph nodes giving 
the appearance of a large tumor mass in the 
neck, present in 63 of our patients. Seven 
patients had a single enlarged lymph node 
and 10 patients had multiple enlarged 
lymph nodes. 

Table n1 shows the distribution of cases 
in relation to the number and location of 
the lymphadenopathies. 

The metastatic manifestation was pres- 
ent in the right side of the neck in 33 cases 
(41 per cent), in the left side in 34 cases 
(43 per cent), and was bilateral in only 13 
cases (16 per cent). Most of the metastases 
were found to be fixed to the deep struc- 
tures, and this occurred in 53 cases (66 per 
cent). The lymph nodes were found to be 
movable only in 20 cases, and in 7 cases the 
mobility of the lymph node was not stated 
on the record by the examiner. The size of 
the metastatic lymph nodes ranged from 
O.5 to 18 cm. in diameter, with an average 
of 7 cm. In 4 cases the only finding was a 
scar in the neck, indicating the site of the 
excision biopsy previously performed by 
the referring physician. 


DIAGNOSIS 


Patients coming to our institution with 
a presenting sign of an enlarged lymph node 
in the cervical region, routinely have a com- 
plete history and physical examination. 
Special attention is directed to the head, 
neck, and upper gastrointestinal regions. 
The patients are specifically questioned as 
to previous surgical interventions, diagno- 
sis and results of the same. The history also 
includes a thorough review of all systems. 
The patients are then evaluated by an 
otorhinolaryngologist who makes a thorough 
examination of the head and neck, includ- 
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TABLE II 
DURATION OF SYMPTOMS 


Duration in Months No. of Cases Per Cent 


Asymptomatic 


11-12 
More than 12 mo. 


I 

28 

1g 

14 

7-8 6 
2 

3 

3 

Not stated 4 
80 


Total 


ing the skin and scalp. The examination 
includes nasopharyngoscopy, indirect and 
direct laryngoscopy, and palpation of the 
entire tongue and floor of the mouth. 
Laboratory procedures are then obtained 
including routine blood studies, roentgeno- 
grams of the chest, skull, paranasal sinuses, 
and soft tissues of the neck, and, if indicated, 
upper gastrointestinal studies including the 
esophagus. 

If the primary lesion is still not deter- 
mined, urologic, gynecologic and procto- 
logic evaluations are obtained. Broncho- 
scopy and esophagoscopy with collection 
of secretions and aspirations for cytologic 
studies are also performed, as well as multi- 
ple representative biopsies of different areas 
of the nasopharynx and base of the tongue. 


Tasis HI 


NUMBER AND LOCATION OF LYMPHADENOPATHIES 


Single Mul- Mass Total 
tiple 

Upper neck 2 I 18 21 
Upper and mid neck — I g 6 
Middle neck 2 I 9 12 
Lower neck — === I I 
Whole neck — 2 15 17 
Supraclavicular 2 5 15 20 
Suprasternal I — I 
Upper and 

supraclavicular 2 — 2 
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Most of our cases are examined by 2 or 
more members of the Head and Neck 
Division in an effort to discover the pri- 
mary lesion. The extent of the studies 
varies, depending on the site and charac- 
teristics of the presenting metastatic lesions. 
In high or upper jugular metastases, more 
Importance is given to the nasopharynx, 
tonsils, and palate, while in supraclavicular 
metastases the search is directed to the 
thyroid, cervical esophagus, or organs of 
the chest and abdomen. 


METHOD OF DIAGNOSIS 


When these cases of suspected neck me- 
tastasis were seen without previous patho- 
logic diagnosis, a biopsy of the lymph node 
was planned only after a thorough search 
failed to reveal a primary lesion. The choice 
of the method depended on the location, 
size and mobility of the lymph node, also 
taking into consideration the general con- 
dition of the patient. 

In 40 cases (5o per cent), the diagnosis 
was made by lymph node incision. In 29 of 
the cases (36 per cent), a lymph node 
excision was made, and only in 6 cases 
(7 per cent), aspiration biopsy of one of 
the lymph nodes was done for diagnostic 
purposes. A radical neck dissection was per- 
formed in 2 cases, following a frozen section 
with a positive diagnosis of metastasis. In 
3 cases of the series the method of diagnosis 
was not stated in the patient’s chart. 

Table rv shows the distribution of the 
material by method of diagnosis. 


PATHOLOGIC DIAGNOSIS 


Table v shows the distribution of our 
cases according to pathologic diagnosis. 
The most common type was epidermoid 
carcinoma, 42 of the cases in the series (52 
per cent), followed by anaplastic carcinoma 
In 27 cases (34 per cent). The diagnosis of 
adenocarcinoma was made in § cases, and 
6 other cases were diagnosed as carcinoma. 


TREATMENT 


Table vi illustrates the treatment modal- 
ity of the metastatic manifestation of the 
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TABLE IV 


METHOD OF DIAGNOSIS 


-No. of Cases Per Cent 


Lymph node incision 40 $0 

Lymph node excision 29 36 

Aspiration (needle) 6 8 

Radical neck dissection 2 2 

Not stated 3 4 

Total | 80 100 
Tas_Le V 


PATHOLOGIC DIAGNOSIS OF - METASTASES 


No. of Cases Per Cent 


Epidermoid carcinoma 42 52 

Adenocarcinoma 5 6 

Anaplastic carcinoma 27 34 

Carcinoma 6 8 

Total 80 100 
Tase VI 


TREATMENT OF METASTASES 


No. of Cases Per Cent 


Surgery 
Excision only 4 5 
Excision plus 
radiotherapy 13 16 
Radical neck dissection 3 i 4 
Radical neck dissection 
plus radiotherapy 3 4 
Radiotherapy 
External, complete 24 30 
External, incomplete 14 18 
External and interstitial 4 g 
Chemotherapy I I 
No treatment 14 18 
Total 80 100 


patients included in our series. Of the total 
of 80 patients, 14 were not treated (18 per 
cent). These included patients who were in 
such a poor condition that they were con- 
sidered terminal cases; others had general- 
ized metastases and treatment was not con- 
sidered worthwhile. In some cases patients 
refused treatment. 
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The most frequent type of treatment 
used in our series was external radiotherapy 
(orthovoltage roentgen therapy and Co*? 
teletherapy since 1956). This modality was 
the primary treatment in 42 cases 152 
per cent). Tbe radiotherapy course was 
considered complete in 24 cases and inccm- 
plete in 14 cases. External irradiation, 
complemented by interstitial implantation 
of radioactive sources was performed in 4 
cases. Surgery alone or surgery plus radio- 
therapy was the treatment of choice in 23 
patients. In 4 cases (5 per cent) the only 
form of treatment was simply an excision 
of the lymph node. In 13 cases (16 per 
cent) the excision of the lymph node was 
followed by a course of radiotherapy. 
Radical neck dissection was performec in 
6 of the cases; in 3 of them it was the only 
modality of treatment, and in the other 3 
cases surgery was followed by external ra- 
diotherapy. One advanced case with multi- 
ple metastases was treated by chemother- 
apy. Surgery was performed only on a 
limited number of cases, because of the 
poor general condition of the patients, the 
advanced stage of the disease at the time of 
diagnosis, or because of specific medical 
contraindications to surgery. 


RESULTS 


Table vu shows the over-all survival. 
The 80 cases in our series are eligible for 1 
year survival, and 32 (44 per cent) of the 
73 cases traced are alive at the end of 1 
year. The 3 year survival was 20 per cent 
and the 5 year survival 17 per cent. 

Table vir shows the survival of the 
treated cases. The 1 year survival in this 
group was 54 per cent. Eight patients re- 
main alive (21 per cent) out of 38 trzced 
and eligible for 5 year survival. 

Table 1x shows the 3 and 5 year survival 
in relation to the treatment modality. Two 
out of 4 patients who had only excision of 
the metastatic lymph node survived ; 
years or more, and also 2 out of § patients 
with excision of the lymph node plus radio- 
therapy remained alive at the end of 5 
years. Two out of 3 patients who had 
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Taste VII 
OVER-ALL SURVIVAL 
(Direct Method) 
Years No. of No. of No. of Per Cent 
Sur. Cases Cases Cases Sur- 
vived Eligible Traced Surviving vival 
I 80 73 32 44 
2 70 68 Ig 28 
3 61 60 12 20 
4 54 53 9 17 
5 49 48 8 17 
Taste VIII 
SURVIVAL IN TREATED CASES 
(Direct Method) 
Years No. of No. of No. of Per Cent 
Sur- Cases Cases Cases Sur- 
vived Eligible Traced Surviving vival 
I 66 59 32 54 
2 56 54 19 35 
3 47 46 12 26 
4 42 41 9 22 
5 39 38 8 21 


radical neck dissection survived § years, 
and none of the 2 with radical neck dissec- 
tion followed by radiotherapy and eligible 
for 5 year survival remained alive. Only 2 
of the patieuts who received radiotherapy 
as unique modality of treatment are alive 
at the end of 5 years. The patient with 
generalized metastases treated with chemo- 
therapy died within 2 months of admission. 


ANALYSIS OF CASES WHERE THE 
PRIMARY LESION WAS FOUND 


In our series the primary lesion was 
eventually found in 8 of the 80 cases and 
the time of discovery ranged from 3 months 
to 9 years after treatment of metastasis. 
Detailed analysis of these cases is shown in 
Table x. 

In 5 cases the primary lesion was found 
above the clavicle and in 3 cases in organs 
below the clavicle. The most frequent site 
of the primary lesion above the clavicle was 
the base of the tongue, and below the clavicle 
the esophagus. 
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Tase IX 
j AND § YEAR SURVIVAL BY TREATMENT MODALITY 
(Direct Method) 


3 Year 5 Year 
Survival Survival 








Surgery 
Excision only 3/4 2/4 
Excision plus radiotherapy 4/7* 2/5* 
Radical neck dissection 2/3 2/3 
Radical neck dissection plus 
radiotherapy 1/3 o/2 
Radiotherapy 
External, complete 1/17 1/15 
External, incomplete 1/7 1/5 
External and interstitial 0/4 0/3 
Chemotherapy o/1 o/I 
No treatment o/14 o/10 
Total 12/60* 8/48* 


* Excluding 1 case lost to follow-up. 


Radiotherapy was the treatment of 
choice for the primary lesion in 5 of the 
cases. One case with the primary tumor in 
the base of the tongue was treated by 
radium needle implantation only, the other 
patient with primary tumor in base of tongue 
was treated by interstitial radium implan- 
tation followed by surgery. The patient 
with carcinoma of the stomach was not 
treated. 


DISCUSSION 


The cervical region, because of its rich- 


Cervical Lymph Node Metastases 


99 


ness in lymphatic nodes and vessels, is the 
frequent site of metastases from different 
areas, near or distant. This vast network 
of lymphatic vessels and nodes drains the 
organs of the head and neck including the 
skin and scalp. There is no barrier sep- 
arating the lymph circulation of the neck 
from the infraclavicular areas; therefore, 
metastatic lymph nodes from primary 
lesions in the thoracic and abdominal or- 
gans are to be expected with greater or less 
frequency.* 

Although the lymphatic drainage of each 
area in the head and neck is quite specific 
with respect to anatomic distribution, one 
must remember that there exist intercon- 
nections between the groups of lymph 
nodes. The frequency of metastases from 
different head and neck regions to specific 
groups or levels of cervical lymph nodes 1s 
usually predictable; however, individual 
differences may exist. The metastatic po- 
tential of primary lesions depends on the 
amount of lymphatic drainage, the type of 
malignancy, and other unknown factors, 
chemical or physical.’ 

Many primary lesions such as hypopha- 
ryngeal and pyriform sinus tumors fre- 
quently extend directly by continuity into 
the deep cervical region simulating deeply 
fixed metastases. Some authors believe that 
tissues or organs which are subjected to 
frequent or continuous pressure or move- 
ment such as theoropharynx, hypopharynx, 
soft palate, uvula, and tongue when in- 


TABLE X 


ANALYSIS OF CASES WHERE PRIMARY LESION WAS FOUND 








Primary Age Location of Treatment of 
Lesion (yr.) Metastasis Metastasis 

Base of tangue| 58 | M | Upper neck Excision 
Base of tongue} 45 | M | Upper neck Excision 
Base oftongue| 68 | M | Upper neck Radiotherapy 
Esophagus 76 | F | Suprasternal Excision 
Esophagus 81 | F | Supraclavicular Radiotherapy 
Soft palate 68 | F | Upper and mid neck | RND 
Nasopharynx | 39 | M | Whole neck Radiotherapy 
Stomach 79 | M | Upper, mid neck and | Radiotherapy 





supr&clavicular 





Interval to Treatment of QE 

Discovery Dimas | sion Status and Survival 
Radiotherapy ro yr. tomo D 
Radium implantation | 7 yr. 10 mo. NED 
Implantation and syr. 7mo. NED 

surgery 

Radiotherapy 2yr 4mo. D 
Radiotherapy tyr. 10 mo. AWD 
Radiotherapy 15yr. I1 mo. NED 
Radiotherapy tyr. 3mo. D 
None tyr. 4mo D 





* Survival from treatment of metastasis. 


RND= Radical Neck Dissection; D= Dead; NED = No Evidence of Disease; AWD w Alive With Disease, 
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vaded by tumors will lead to metastases 
more often than fixed tissues like the hard 
palate, gums, sinuses, and nasal cavity.? 
Anaplastic or highly undifferentiated tu- 
mors usually spread rapidly to the lym- 
phatics, as in nasopharyngeal and tonsillar 
cancers. 

It is important to correlate the pattern 
of growth of certain lesions in this area 
with the relative frequency of metastases. 
Tumors of the lips, gums, soft and hard 
palate, paranasal sinuses, and intrinsic 
larynx metastasize late, while lesions of the 
nasopharynx, base of the tongue, hypopha- 
rynx, anterior surface of the epiglottis and 
tonsils metastasize early, and frequently in 
the form of multiple and bilateral metas- 
tases. 

Clinically a metastatic cervical lymph 
node suggests a very aggressive and ma- 
lignant lesion. The lymph nodes are hard, 
movable or fixed to the deep structures of 
the cervical region with a history of rapid 
growth. They are frequently multiple in 
number, and coalesce into large masses. All 
lymph node enlargements, especially after 
the fifth decade of life, should be considered 
cancerous, unless proven otherwise. 

The management of metastatic lymph 
nodes from an unknown primary lesion is 
rather complex and one in which there is no 
complete agreement. The treatment of 
cervical metastatic lymph nodes, in general, 
consists fundamentally of 2 methods: sur- 
gery and irradiation.” Each case should be 
evaluated separately according to individ- 
ual characteristics or conditions, as well as 
local and systemic factors. 

Surgery is the usual treatment of choice 
for metastatic cervical lymph nodes.? A 
unilateral or bilateral neck dissection should 
be considered when indicated.!7:18-20,29,33 The 
criteria for operability should first be met: 
patient should be in a satisfactory condi- 
tion to withstand the procedure; and the 
lymph nodes in question should be resect- 
able. Fixation to deep structures and in- 
volvement of lymph nodes in relatively 


inaccessible areas, such as the base of the” 


skull, are frequent contraindications to the 
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usual lymph node resection procedures. 
Distant metastases as well as the presence 
of an uncontrollable primary cancer also 
usually constitute contraindications to 
radical neck surgery. Instances which in- 
clude cervical and or supraclavicular lymph 
node metastases from primary lesions in 
pulmonary or abdominal organs are also 
contraindications to neck dissection pro- 
cedures. 

Radiotherapy is frequently indicated for 
treatment of metastatic cervical lymph 
nodes.!?3 The efficacy of this modality of 
treatment as a preoperative adjunct to 
surgery in decreasing the incidence of local 
recurrences has been reported.? Its useful- 
ness aS a postoperative treatment in cases 
in which it has not been possible to extir- 
pate all of the neoplasm has also long been 
recognized.!* In addition, radiotherapy has 
also been of some effect in inoperable cases, 
with frequent significant local contro].5:5:11.15 

In the specific cases 1n which a pharyn- 
geal primary lesion is highly probable (lym- 
phoepithelioma or undifferentiated epider- 
moid carcinoma) in the upper or middle 
cervical lymph nodes, radical radiotherapy 
of the involved lymph nodes and including 
the pharynx has been of greatest benefit. 

Prior to treatment, the histopathologic 
diagnosis should be established and the 
previously mentioned diagnostic studies 
should be exhausted. 

Our experience with 80 cases of metas- 
tatic cervical lymph nodes in patients in 
whom the primary site was unknown, il- 
lustrates the many problems in diagnosis 
and treatment which these patients present. 
The most important factor in the manage- 
ment of these patients is to undertake a 
meticulous and thorough search for a pos- 
sible primary lesion. Only after this is done, 
do we feel that definitive treatment is jus- 
tified. However, treatment should not be 
delayed once the necessary investigation 
has been carried out, and one should not 
wait until the primary tumor is proven be- 
fore treatment of the metastatic lymph 


. nodes. Patients under radiotherapy should 


be examined periodically, because areas of 
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early radiation mucositis may indicate the 
site of the primary tumor, and biopsy 
should be taken to establish a definite diag- 
nosis. 

In our experience, the location of lymph- 
adenopathy has been of some help in indi- 
cating the probable site of the primary 
lesion, and if the enlarged lymph node is 
initially in the mid or upper cervical chain, 
a pharyngeal primary tumor is likely, 
whereas an enlarged supraclavicular lymph 
node has usually indicated an infraclavic- 
ular primary lesion. This has also been the 
experience of other authors.* 

In general, metastatic disease has a poor 
prognosis. This is complicated in cases in 
which only the metastatic manifestation is 
found and the primary tumor remains oc- 
cult. However, this situation is not hopeless 
and there is a difference in prognosis de- 
pending upon the location, number and 
size of lymph nodes as well as the histo- 
pathologic diagnosis. Patients with metas- 
tatic lymph nodes in the upper and mid 
cervical region have a better prognosis 
than those with metastatic lymph nodes in 
the supraclavicular and low cervical re- 
gions. Metastases in the lower neck and 
supraclavicular fossa are usually due to 
primary tumors originating in organs be- 
low the diaphragm, while those in the upper 
levels arise from lesions in the head and 
neck; these may be arrested or controlled 
when included in the irradiation field at 
the time of treatment to the metastatic 
disease. All of the 8 five year survivors in 
our series had the metastatic manifestation 
in the upper levels of the neck. The impor- 
tance of combined treatment when indi- 
cated should be pointed out as another 
factor which can influence the prognosis. 

Careful continued follow-up of these pa- 
tients is of utmost importance in order to 
discover the primary lesion at an early 
stage of tumor growth when effective treat- 
ment can be carried out. 


SUMMARY 


Our experience at the I. González Mar- 
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tínez Hospital with 80 cases of metastatic 
carcinoma to cervical lymph nodes from 
an undetermined primary tumor has been 
reviewed. 

The majority of cases was found above 
the age of 5o years and the male to female 
ratio was approximately 2 to 1. 

In 63 of the 80 cases studied, the metastat- 
ic manifestation constituted a large tumor 
mass, and due to this fact, lymph node in- 
cision or needle biopsy was performed for 
diagnostic purposes in most of the cases. 

Epidermoid carcinoma and anaplastic 
carcinoma were the most frequent patho- 
logic diagnoses, 52 and 34 per cent, re- 
spectively. 

Radiotherapy was the treatment of choice 
in 52 per cent of the cases; most of the cases 
who underwent radiotherapy as primary 
treatment had advanced metastatic disease 
or were not considered candidates for radical 
surgery. Surgery was the main treatment 
modality in 23 of the cases (29 per cent), 
but 16 of them received additional post- 
operative radiotherapy. Fourteen cases re- 
ceived no treatment. The 54 year survival 
for the 38 treated cases traced was 21 per 
cent. The 8 cases who survived § years or 
more had their metastatic lymph nodes in 
the upper and mid parts of the neck. 

The primary lesion was discovered in 8 
of our 80 cases and these are analyzed sep- 
arately. 

In our opinion, early detection of an en- 
larged lymph node in the neck, careful 
search for the origin of the primary lesion, 
and the close collaboration between sur- 
geons and radiotherapists in the evaluation 
and management of patients with metas- 
tatic disease from undetermined origin will 
lead to the best results. A meticulous fol- 
low-up in these patients is considered of 
utmost importance to discover the primary 
lesion at an early stage of tumor growth 
when effective curative treatment can be 


established. 


José Picé, M.D. 
1475 Wilson Avenue 
Santurce, San Juan 
Puerto Rico 
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HYDROXYUREA AND RADIATION THERAPY IN AD- 
VANCED NEOPLASMS OF THE HEAD AND NECK* 


By C. JULES ROMINGER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE radiosensitizing properties of hy- 

droxyurea have recently been docu- 
mented in the literature.*-* This agent has 
been used by some investigators combined 
with radiation therapy and surgery in all 
stages of oral carcinoma.*-5 When conven- 
tional doses of radiation therapy are com- 
bined with radical surgery and then a drug 
is added, it is difficult to ascertain which 
modality is the most effective agent. This 
is especially true in early cases where radi- 
ation therapy and surgery used, alone, each 
have a well established cure rate. 

We decided to employ hydroxyurea in 
an intermittent dose schedule com- 
bined with conventional doses of radiation 
therapy in advanced lesions where the 
usual survival rates and regression rates 
are low. The use of hydroxyurea in early 
cases of malignancy seems to us to be 
superfluous. Inadvanced T 3 and T 4 lesions 
no one doubts that help is needed by sur- 
geon and radiotherapist alike. 

Following is a report of our results at- 
tained to date with hydroxyurea and radia- 
tion therapy combined to treat T 3 and T 4 
oral lesions. 


METHOD OF TREATMENT 


Hydroxyurea was supplied by E. R. 
Squibb and Company as the dried powder 
In 0.5 gm. capsules. The drug was adminis- 
tered intermittently, 80 mg./kg. of body 
weight, given in a single oral dose every 
third day. Simultaneously, therapeutic ra- 
diation was given over a period of 4-10 
weeks with conventional doses. In most 
instances hydroxyurea was administered 
during the time of radiation therapy, then 
discontinued. In several patients the drug 
was continued for 8-9 months post therapy. 

Radiation therapy was administered in 


all cases with cobalt 60, using a Picker C 
8,000 rotational unit with a 2 cm. diameter 
source and 60-80 cm. skin-source distance. 


CASE MATERIAL 


In the period May 1968 through May 
1969, 26 cases were treated. These in- 
cluded primary lesions as shown in Table 1. 

The cases were staged according to the 
method of the American Joint Commission 
on staging of Cancer (Table 11).! Three of 
the cases were in Stage 111 and 23 cases in 
Stage IV. No cases in Stage I or 11 were 
treated in this series. These figures indicate 
the advanced nature of the cases treated. 

The tumors were graded as shown in 


Table m1. 


RADIATION DOSES 


In 5 cases no radiation therapy was ad- 
ministered concomitantly with the hy- 
droxyurea. In all 5 of these cases radiation 
therapy had been previously administered 
and hydroxyurea was given because of re- 
current tumor. 

In 9 cases of the 21 treated with irradia- 
tion and hydroxyurea concurrently, radia- 
tion therapy was given previously in doses 
of 6,000—7,000 rads and combined treat- 
ment was then administered for recurrence. 
Two of these cases also had surgical treat- 
ment with their radiation therapy prior to 
combined hydroxyurea and radiation ther- 
apy for recurrence. 

In 2 additional cases surgery had been 
used alone before combined hydroxyurea 
and radiation therapy for recurrent tumor. 

Ten cases were treated with combined 
hydroxyurea and radiation therapy. No 
prior therapy was administered in these 
cases. 

The radiation doses administered in con- 


* From the Department of Radiology, Mercy Catholic Medical Center, Philadelphia, Pennsylvania. 
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TABLE I 
CASE MATERIAL 
(May 1966 through May 1969) 


Lesion No. of Cases 
Carcinoma of the tongue 
Carcinoma of the larynx 

Carcinoma of the tonsil 

Carcinoma of the pharynx 
Carcinoma of the floor of the mouth 
Carcinoma of the pyriform sinus 
Carcinoma of the buccal surfaces 
Carcinoma of the maxillary antrum 
Carcinoma of the gingiva 
Carcinoma of the cervical esophagus 


tt bh HF. OO Ch OO 


Total 26 


junction with hydroxyurea after recurrence 
or with no prior therapy varied from 2,000 
rads in 2 weeks to 7,000 rads in 7 weeks as 
follows: no radiation, 5 cases; > 4,000 rads, 
4 cases; 4,000~-4,900 rads, 4 cases; 5,000- 
7,000 rads, 12 cases; and «7,000 rads, I 
case. 

The radiation cutaneous and mucosal 
reactions in general were of the order ex- 
pected from the radiation dose alone and 
were not potentiated by this drug. 


HYDROXYUREA DOSAGE AND EFFECTS 


The dose of hydroxyurea (CH,N;0,) 
administered was 80 mg./kg. every third 
day except in 1 case where 20 mg./kg. was 
administered daily. This latter case and 3 
cases in which total doses of only 3 and 6 
gm. respectively were administered are 
excluded from the analysis of the drug 
effects below. In the 22 cases remaining, 
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total doses of 30 to 704 gm. in 12 to 428 
days were administered during treatment. 

In all but 2 cases hydroxyurea was dis- 
continued shortly after the completion 
of radiation therapy, but in 2 patients 
the drug was continued as chronic therapy. 
In 1 of these patients 365 gm. of hydroxy- 
urea has been given in 201 days and in the 
other, 704 gm. of hydroxyurea was given 
in 428 days. In the patients treated with 
chronic hydroxyurea administration the 
drug was tolerated without toxicity except 
for mild leukopenia. It seemed to us that 
the drug was safe to use at this dose level 
for chronic therapy. 

As noted above the cutaneous and 
mucosal radiation reactions were not en- 
hanced by hydroxyurea, even in cases with 
enhanced tumor effects and/or previous 
radiation therapy. 

Complications of hydroxyurea therapy 
included hematologic, cutaneous, and gen- 
eral effects. 

Anemia manifested by a hemoglobin 
drop of 2-3 gm. per cent developed in § 
cases including 1 case treated with hydroxy- 
urea alone. In the other patients the 
anemia could not be attributed to the 
disease alone or to bleeding and it responded 
to administration of iron. 

Leukopenia was common with levels of 
2,000-3,500/cu. mm. noted in 12 of 22 
patients treated with hydroxyurea more 
than 1 week, including 1 patient treated 
with 55-gm. of hydroxyurea alone. The 
white blood cell level generally rose to 
3,000/cu. mm. with the omission of 1 
or 2 doses of hydroxyurea and then the 
drug was continued. 


TABLE II 


TNM CLASSIFICATION AND STAGING OF CASES 





Ti 2 No 2 
Ta 4 Ni 5 
T 3 7 N2 6 M 4 
T4 | 13 N 3 13 


Stage I (T 1, N o) 

Stage II (T 2, N o) 

Stage III (T 1, T2, T 3, N M, T 3, N o) 
Stage IV (N 2, N 3, M) 


No. of 


Cases 


5020 
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IOS 


Tase HIA 


TNM CLASSIFICATION OF CASES 





No. of patients 2 4 7 13 
Recurrent 2 4 6 4 
Previously 

untreated o Oo I 9 
Living and well o o © 5 
Living with disease) o O I O 
Negative autopsy O I O I 


Three of the 22 patients developed 
white blood cell levels of 600, 600 and 
1,400 cells/cu. mm., respectively, and in 
these cases hydroxyurea was discontinued 
completely. One of these patients had 
pancytopenia including a thrombocyto- 
penia of 16,000/cu. mm. 

One patient developed rhinorrhea and a 
generalized pruritic erythematous rash 
after each dose of hydroxyurea. 

In 2 patients severe nausea necessitated 
discontinuance of hydroxyurea. 

Cerebral infarcts developed in 2 patients. 
One patient died as a result of his infarct. 
He had 3 previous "strokes" over a period 
of 5 years, and had been known to have 
carotid artery stenosis demonstrated by 
carotid angiography 2 years prior to 
hydroxyurea therapy. At autopsy severe 
arteriosclerosis was present and no residual 
tumor was found. It is our feeling that the 
cerebral infarction was not related to his 
hydroxyurea therapy. 

The second patient also had a previous 


2 5 6 13 4 
1 3 3 9 3 
I 2 3 4 I 
1 O I 3 I 
O I © Oo Q 
o I I o Oo 


"stroke" and severe arteriosclerosis. He 
subsequently died of the effects of his 
neoplasm. 

The effect of hydroxyurea on the tumor 
could not be judged in the 3 cases receiving 
too little of the drug. One of the 5 patients 
receiving hydroxyurea alone had an objec- 
tive remission. In this patient a recurrent 
mass in the left neck completely disap- 
peared during the course of hydroxyurea 
therapy but recurred in 6 weeks while the 
drug was being continued. 

We felt that the radiation effect was 
enhanced in 13 of 18 patients treated with 
combined hydroxyurea and radiation ther- 
apy. This enhanced effect was noted in § of 
8 recurrent cases and 8 of 10 primary cases. 
In the latter cases the tumor regressed 
more promptly and completely than we 
have anticipated from radiation therapy 
alone. 


RESULTS 
The results were evaluated according 


TABLE IIIB 


STAGING AND GRADING OF CASES 








Stage 

I II IH IV 

No. of patients o o 3 23 

Recurrent 3 13 
Previously 

untreated o IO 

Living and well o s 

Living with disease o I 

Negative autopsy I I 








Grade 

I 2 2 4 ? 

18 3 2 
I 9 3 2 
I 9 (o o o 
o 5 o o o 
o I o o o 
o I I o o 
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to the TNM classification, staging, grade 
of tumor and whether the tumor was 
primarily untreated or recurrent. The 
results seem to depend on the lack of 
previous treatment more than the other 
factors in the cases treated. 

Sixteen recurrent tumors were treated 
with combined hydroxyurea and radiation 
therapy; 3 were in Stage mi, and 14 in 
Stage 1v. All of these died and in only 1 
did autopsy show no evidence of tumor. 
The patients lived for 1-6 months from 
the start of combined therapy with an 
average length of life of 3 months. 

Ten previously untreated patients were 
treated with combined hydroxyurea and 
radiation therapy. All of these were in 
Stage 1v. The average length of life of these 
patients from the start of therapy is cur- 
rently 6.4 months. Three patients are living 
and well, 4-14 months from the beginning 
of therapy. One patient died 2 months after 
beginning therapy of a cerebrovascular 
accident and no tumor was found at 
autopsy. One patient died of intercurrent 
disease after 12 months and no tumor was 
found at autopsy. 

Richards and Chambers® also noted a 
number of good results in their Stage m1 
and iv patients. The difference between 
the treated and untreated patients, we 
believe, lies in the lessened oxygen tension 
secondary to scarring from previous treat- 
ment, producing a poor response to radia- 
tion therapy. This may also interfere with 
the effects of chemotherapy. Richards and 
Chambers* report an enhanced effect in 
metastatic tumor in lymph nodes. We were 
more impressed with the response of the 
local lesion than the lymph node metastases 
from the clinical standpoint. 

All living patients had Grade 2 tumors. 

There were no patients in Stage 1 cr 1. 
All 3 patient's in Stage 11 died 3 months 
after beginning treatment. One of these 
patients died of a pulmonary embolus and 
no tumor was found at autopsy. Twenty- 
three patients were in Stage 1v. Three of 
these patients are living and well 4-14 
months following the onset of therapy. 
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In 2 patients who died of cerebrovascular 
accidents 2 months and 13 months, re- 
spectively, after onset of therapy, no 
tumor was found at autopsy. | 


REPORT OF CASES 


The following cases illustrate some of the 
patterns noted in this series of cases. 


Case 1. P.H. A 59 year old white man 
was first seen at Misericordia Division of the 
Mercy Catholic Medical Center on June, 1968 
with a history of pain in the left ear and Jaw for 
2 months prior to admission. He saw a dentist 
and a physician without relief by simple 
measures and finally consulted a surgeon be- 
cause of the development of a lump in the neck. 
A biopsy was performed of the lesion involving 
the tongue. This revealed a squamous cell 
carcinoma, Grade 2. 

On examination there was a large lesion in- 
volving the left side of the soft palate, the ton- 
sil, lateral pharyngeal wall, posterior two- 
thirds of the tongue on the left side and crossing 
the mid line to involve the right side of the base 
of the tongue and anteriorly to involve the left 
floor of the mouth. The over-all dimensions 
were 5X6X 5 cm. There was a fixed lymph node 
in the left upper neck measuring 6X 6X4 cm. 
A chest roentgenogram was negative. Liver 
scan showed a cold area in the inferior portion 
of the right lobe of the liver but a needle biopsy 
of the liver was negative. The lesion was staged 
T4, N4, Mo?. 

He was started on radiation therapy com- 
bined with hydroxyurea. Between June 20, 
1968 and August 7, 1968 a dose of 7,000 rads 
was achieved in the left side of the tongue and 
pharynx employing parallel opposed fields using 
cobalt 60 irradiation. A dose of goo rads ad- 
ditional was given to the residual mass in the 
left upper neck using conventional radiation 
therapy and on August 13, 1968 a single plane 
radium implant was applied to the left side of 
the neck delivering an additional 3,000 gamma 
roentgens to this lymph node. 

A moderately severe mucositis developed in 
the mouth with mild erythematous reactions in 
the neck. The masses appeared to subside to a 
greater degree and more promptly than one 
would expect from the radiation therapy alone. 
The patient’s hydroxyurea administration be- 
gan on June 11, 1968 at a rate of 80 mg./kg. 
every third day as a single dose and continued 
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until his death on August 12, 1969. The patient's 
total dose of hydroxyurea was 704 grams. 

The patient intermittently had a slight de- 
cline in his white blood cell count, the lowest 
being 2,400. This returned to normal with the 
omission of 1 or 2 doses of hydroxyurea. 

During the last several months of his life the 
patient developed ulceration of the treatment 
areas of the left tonsil and posterior tongue, ac- 
companied by infection and swelling of the 
cheek. This condition responded to appropriate 
antibiotics and the ulcer almost completely 
healed. There was no palpable evidence of 
residual malignancy in the tongue or pharynx. 

Subsequently the patient developed a sinus 
tract from the ulcer in the tonsil bed through 
the angle of the mandible into the upper neck. 
He continued to work every day despite this 
and had practically no pain. The patient de- 
veloped a sudden hemorrhage, probably due to 
erosion from the oral ulcer into the carotid 
artery and died as a result of exsanguinating 
hemorrhage on August 12, 1969. Autopsy was 
performed and showed cirrhosis of the liver, 
accounting for the scan findings. The cause of 
death was erosion from an oral ulcer into the 
carotid artery. There was no residual carcinoma 
found. 


Case 11. T.B. A 45 year old white man was 
seen for the first time on June 20, 1968 with a 
squamous cell carcinoma of the right side of the 
base of the tongue, 2.5 cm. in diameter. This 
lesion had a deep excavating ulceration extend- 
ing into the substance of the tongue for a dis- 
tance of 4 cm. originating in the vallecula. He 
was treated with cobalt 60 radiation therapy 
from June 20, 1968 to August 2, 1968, delivering 
a total dose of 6,000 rads employing parallel 
. opposed portals. On September 19, 1968, be- 
cause of a metastatic lymph node in the right 
upper neck, the patient had a right neck dis- 
section performed. This specimen showed re- 
sidual degenerated tumor in one lymph node, 
which had been included in the treatment field. 
All of the other lymph nodes were negative. 

The patient developed an anterior recurrence 
of his lesion involving the tongue and the floor 
of the mouth in November, 1968. Between 
November 14, 1968 and December 20, 1968 he 
was again treated with cobalt 60 radiation em- 
ploying parallel opposed lateral portals. A dose 
of 6,000 rads was achieved in this area using 
portals which overlapped the previous portals 
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approximately 5o per cent. 

This course of therapy was combined with 
hydroxyurea at a rate of 80 mg./kg. and over a 
period of 48 days, from November 14, 1968 
through January 1, 1969, a total of 56 grams of 
the drug was given. The tumor disappeared 
completely. A slightly greater than average re- 
action developed in the soft tissues, probably 
due to the retreatment of the patient rather 
than a drug reaction. 

A moderately severe neuritis was present 
prior to therapy in the lingual nerve due to the 
infiltrating nature of the tumor. It persisted 
after treatment and required a gasserian gan- 
glion injection on December 11, 1968. Large 
amounts of narcotics were needed. 

The patient was febrile throughout the last 
period of his life. His hydroxyurea administra- 
tion was stopped because of his general de- 
bilitated condition and a leukopenia of 2,700/ 
mm.* Bronchopneumonia, aspiration type, de- 
veloped. The patient expired suddenly on Feb- 
ruary 6, 196g as a result of a pulmonary 
embolus. 

Autopsy was performed and the tongue ex- 
amined at the time of autopsy showed no evi- 
dence of any residual tumor and no metastatic 
disease was found. 


Case 11. J.Mc T. A 51 year old white man 
was seen for the first time on October 21, 1966 
with a mass lesion in the posterior third of the 
tongue on the left side involving the lateral 
border and extending submucosally into the 
base. It measured 3X 5X 3 cm. and the center 
was ulcerated. Biopsy revealed a squamous cell 
carcinoma. There was also a 3.5 cm. metastatic 
lymph node in theleft upper neck. The patient's 
teeth were in very poor condition and he had 
smoked cigars, a pipe, and cigarettes for many 
years. No leukoplakia was visible. 

Following removal of his teeth the patient 
was started on radiation therapy. Between 
October 28, 1966 and December 19, 1966 a dose 
of 7,000 rads was achieved in the tumor bear- 
ing area using parallel opposed lateral portals 
employing cobalt 60 radiation therapy. The 
local lesion appeared to regress completely and 
the patient was scheduled to have a left lateral 
neck dissection performed. 

However, he developed a recurrent mass 
which measured 4 cm. in diameter and in- 
volved the entire left side and part of the right 
side of the base of the tongue. There was a 
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separate continuous lesion 2.5 cm. in diameter 
in the left tonsil and an 18 30 mm. hard lymph 
node in the left upper neck. 

Additional radiation therapy using cobalt 60 
was administered between January 12, 1967 
and February 20, 1967 to a dose of 5,500 rads. 
Hydroxyurea, 80 mg./kg. every third day was 
administered to a total dose of 7o grams be- 
tween January 12, 1967 and March 14, 1967. 
The tumor in the base of the tongue and tonsil 
disappeared during this therapy and was re- 
placed by an ulcer. The lymph nodes in the left 
neck remained unchanged and a new lymph 
node involvement immediately below the first 
lymph node appeared during the time that the 
patient was receiving hydroxyurea. It was felt 
that the hydroxyurea had enhanced the effect 
of radiation therapy but by itself did not pre- 
vent the appearance of a new lymph node in- 
volvement outside of the radiation therapy 
portal. The patient had extreme difficulty with 
swallowing. He developed bronchopneumonia 
and expired on April 15, 1967. 


SUMMARY 


Twenty-six cases of advanced carcinoma 
of the head and neck were treated with 
hydroxyurea. In 21 cases hydroxyurea and 
radiation therapy were combined. All 
cases were in Stages IN and Iv. 

While hydroxyurea did enhance the 
palliative effect of irradiation in recurrent 
cases, the best results were obtained in Io 
previously untreated cases. 

In no case was the tumor permanently 
controlled by the combined course of 
therapy but the local and regional responses 
to treatment were greater than anticipated 
from radiation therapy alone and in most 
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instances the tumor completely disap- 
peared temporarily. 

All of the patients, except 2 currently 
under therapy, unfortunately have expired 
as a result of their disease. 


Department of Radiology 

Mercy Catholic Medical Center 
5301 Cedar Avenue 
Philadelphia, Pennsylvania 19143 
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LARYNGOGRAPHY: THE PROCEDURE OF CHOICE 
FOR BENIGN LARYNGEAL LESIONS* 


By THOMAS H. JOHNSON, Jr., M.D., and JOHN H. FEIST, M.D. 


PITTSBURGH, PENNSYLVANIA 


ONTRAST laryngography has become 
an important technique in the diag- 
nosis of malignant laryngeal disease. Addi- 
tional experience with the method has 
demonstrated its tremendous importance 
in evaluation of all laryngeal pathology. 
The technique comparison study of Thorn- 
bury and LaTourette? established that 
laryngography is superior to other roentgen 
methods in the detection and delineation 
of laryngeal tumors. We feel that this is 
also true in the study of benign lesions. 
Indirect laryngoscopy and endoscopy 
yield significant information about disease 
of the larynx; however, laryngography 
and motion study techniques add photo- 
graphic documentation of the anatomic 
changes and demonstrate the functional 
physiologic abnormalities. Motion study 
recording by cine techniques or tape 
techniques is particularly important in 
evaluating functional physiology. 


METHOD 


Evaluation of benign laryngeal lesions 
places a great emphasis on phonation 
movements and physiology. The anatomy 
of the contrast laryngogram has been well 
worked out by those interested in evalua- 
tion of malignant lesions.??* Meticulous 
evaluation of physiologic function and its 
changes over follow-up examinations is as 
Important as anatomic evaluation when 
benign lesions are studied. 

We have routinely used atropine and 
codeine as premedication to dry up secre- 
tions and decrease the cough reflex. As we 
gained experience with the technique, a 
significant number of patients did not re- 
ceive the premedication for various reasons. 
The studies on these patients were as 


adequate as on the patients that received 
premedication; therefore, we wonder if 
premedication is absolutely necessary. 

Using a spray technique, I or 2 per cent 
Aylocaine was sprayed into the oropharynx 
and larynx during oral breathing for 
topical anesthesia.» The contrast medium 
is then introduced to coat the pharynx 
and larynx. We prefer a micronized barium 
and methylcellulose contrast agent.? Other 
contrast agents have been widely used; 
however, we feel that the barium materials 
allow a greater clarity of visualization and 
a more uniform coating. 

The patient is placed before the fluoro- 
scope in the posteroanterior position to the 
screen and with the head directly forward 
and the chin lifted; fluoroscopy of the 
larynx is performed to assure coating. If 
the contrast medium coating diminishes 
for any reason, it is a simple matter to 
repeat a spray coat of contrast material. 
Roentgenograms are obtained in postero- 
anterior and lateral projections. Thev can 
usually be made on a single spot film in the 
horizontal position using one-half of the 
film for each view. Concurrent cine strips 
are also obtained in these positions. One 
must remember to start and stop the 
phonation 2 or 3 times while the cine strip 
is photographing to obtain the greatest 
quantity of physiologic movement infor- 
mation. 

Roentgenograms are made in quiet respi- 
ration (QR), phonation of *AH," phona- 
tion "EEE," modified Valsalva maneuver 
(MV), and the “EEE” aspirate maneuver 
(Fig. 1 through 5). Appropriate lead letters 
are used to identify maneuvers on the 
roentgenograms. The modified Valsalva 
maneuver is performed by requesting the 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 30-October 3, 


1969. 


From the Department of Radiology, Presbyterian-University Hospital, Pittsburgh, Pennsylvania. 
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Fic. 1. “EEE” aspirate maneuver. (A) The “EEE” 
aspirate maneuver is performed during inspiratory 
phonation of the vowel "E." The vocal cords are 
stressed downward in the reverse direction, thus 
yielding ‘nformation of subglottic lesions. | B) 
Diagram of 24. 


patient to hold his nose and blow out 
slowly and steadily through pursed lips 
(as if whistling). The “EEE” aspirate 
maneuver is performed during the sucking 
in of air with phonation of the vowel “E.” 
In explanation of this maneuver, it is 
often easer to communicate with the 
patient if you explain that the maneuver :s 
performed as if you were "surprised from 
behind." 

A careful evaluation of this routine series 
of roentgenograms and cine has given us 
the greatest amount of information with 
the least difficulty in performance. The 
patient tolerates the procedure quite well 
and at times seems to enjoy the mild 
humor of the solo performance or sing-a- 
long situat on. 

Following completion of study, the 
patient is instructed to refrain"from eating 
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or drinking for 2 hours until the anesthetic 
feeling wears off. Postural drainage and 
other maneuvers are helpful but not often 
necessary for removal of the 
medium. 

Larvngography in infants and children 
requires a modification of the adult tech- 
nique. The pediatric age group is either 
unable to cooperate or usually unwilling 
to cooperate during the performance of 
topical anesthesia for a laryngogram and 


contrast 


sometimes the larvngogram study itself. 
A small infant feeding tube can be 


positioned through the nose into the oro- 
pharynx or laryngopharynx. The anesthetic 
agent can be injected through the tube and 
will spray into the pharynx and larynx 
without the necessity of instrumentation. 
One or 2 cc. of anesthetic agent can be 


introduced by this method for each applica- 
tion. Approximately 3 applications or less 
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Fic. 2. PAonation of “AH.” (A) Phonation of "AH" 
places partial stress on the vocal cords bringing 
them toward the midline of the air column. The 
hvpopharynx and tongue are relaxed in this 
position. (B) Diagram of 4. 
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will be needed for anesthesia in most in- 
fants. The contrast material can be intro- 
duced through the same tube and will 
spray adequatelv to outline the pharvnx 
and larynx. 

The random vocalization of infants can 
be recorded by roentgenography and mo- 
tion study. This is usually adequate to 
answer a specific question. Older children 
are usually cooperative during the phona- 
tion movement phase of the examination. 
Once the anesthetic is introduced and the 
cough reflex is abolished, the older child is 
usually cooperative during the perfor- 
mance of the examination. 


DISCUSSION 


Soft tissue roentgenograms of the neck 
and laminagrams of the larynx have been 
the traditional roentgenologic investiga- 
tions of 


laryngo-pharyngeal problems. 
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liG. 3. Quiet respiration. (A) The relaxed view of the 
larynx is the base-line film for evaluation of 
anatomy and physiology. The pyriform sinuses 
are collapsed and the vocal cords are relaxed 
against the laryngeal wall. (B) Diagram of £. 


Laryngography 
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lic. 4. PAonation of “EEE.” (A) Phonation of the 
vowel "E'' places full stress on the vocal cords 
with hypopharynx and tongue tensed to form the 
vowel. The pyriform sinuses fill out identifying 
both inner and outer laryngeal walls. (B) Diagram 


of A. 


Laryngoscopic evaluations yield significant 
information but are inadequate to evaluate 
certain areas of the larynx and pharynx. 
These specific areas are: (1) the laryngeal 
ventricles; (2) the subglottic space; (3) 
the thyroid cartilage; (4) the pre-epiglottic 
space; and (5) the base of the epiglottis.’ 
Endoscopic evaluation yields no permanent 
photographic record of the appearance and 
size of lesions except as described by the 
examiner or drawn into the record. Endos- 
copy also yields scanty and sometimes 
artificial physiologic information. Motion 
study fluoroscopy or cine fluoroscopy has 
proven invaluable in physiologic evaluation 
of the pharynx and larynx. 

The technical performance of contrast 
laryngography has improved markedly in 
recent years. A spray apparatus for topical 
anesthesia and contrast medium coating 
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lic. s. Modified Valsalva maneuver. (A) This man- 
euver is performed by holding the nose and blow- 
ing out slowly through pursed lips as if whistling. 
All structures of the larynx and pharynx are bal- 
looned out due to air pressure, demonstrating 
pharyngeal and laryngeal anatomy. (5) Diagram 


of 4. 


of the larynx has placed contrast laryngog- 
raphy well within the tolerance range of 
the average patient. Several patients have 
commented that a contrast laryngography 
is a great deal more comfortable than a 
barium enema examination. 

Benign congenital and acquired lesions 
of the larynx represent an area of medical 
confusion that is being resolved in our time. 
Contrast laryngography with cine has 
proved a useful procedure in evaluation of 
infant swallowing abnormalities and vocal- 
ization difficulties. Laryngomalacia and 
laryngostenosis are two specific areas 
where contrast medium studies have docu- 
mented the lesions and yielded photo- 
graphic outlines of the lesions for treat- 
ment planning (Fig. 6, 47 and B). Many 
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rarer benign lesions in infants and children 
would probably proft by this type of 
Investigation. 

Laryngography in the adult has proven 
extremely useful in the investigation of 
“hoarseness.” Cancerophobia in the hoarse 
individual is a very real and pertinent 
finding. Contrast laryngography with cine 
evaluation 1s an ultimate step in re- 
assurance of this individual, just as mam- 
mography is an ultimate step in reassur- 
ance of the female. Hypertrophic laryngitis 
with its enlargement of the vocal cords 
and edematous laryngeal changes can be 
confusing at endoscopic evaluation. The 
laryngogram is quite characteristic (Fig. 7, 
A and D). 

Paralvsis of vocal cord movement can 
often be documented by cine laryngog- 
raphy without contrast medium, although 
contrast laryngographv will give a better 
delineation of the abnormality. 

Evaluation of benign lesions should in- 
clude several specific points. The presence 
or absence of calcifications 1s important. 
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Fic. 6. (4) Post-traumatic laryngeal stenosis is 
well evaluated by the contrast medium. This pa- 
tient was in a car wreck and the neck hit the dash 


board. (B) Diagram of 4. 
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lic. 7. (4) Hypertrophic laryngitis reveals edema- 
tous changes of the cords with swelling of the true 
and false cords and obliteration of the laryngeal 
ventricles. (B) Diagram of 4. 


The gas density, fat density, or water 
density of the lesions is significant. Com- 
pressibility of the structure during phona- 
tion is more characteristic of cystic lesions. 
The regularity or irregularity of the sur- 
faces and borders may be an important 
point in differential diagnosis between 
benign and malignant lesions. The presence 
or absence of infiltration about the lesion 
may also be an important point in differ- 
entiating benign from malignant lesions. 
Inflammatory lesions usually produce 
hypersecretion on the laryngeal surfaces; 
therefore, mucus material or purulent 
material may be identified in the contrast 
outline. The pliability and motion of the 
cord structures and surface mucosa may 
be an important point in differentiating 
noninfected from infected structures; how- 
ever, both infection and malignancy may 


Laryngography 
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cause a loss of pliability and a rigidity of 
the contrast material coated surfaces. 

A final consideration in benign lesions is 
the exact localization of the abnormality. 
Localization of the position of lesions is 
quite easy by contrast laryngography. 
Localization to intralaryngeal or extra- 
laryngeal areas is of primary importance. 
Further considerations would be a localiza- 
tion of the lesion to the glottis, supra- 
glottic or subglottic position or a trans- 
glottic position involving a combination of 
these areas. 


SUMMARY 


I. Contrast laryngography and cine mo- 
tion study recording have a definite place 
in evaluation of benign laryngeal lesions. 

2. The spray technique of anesthesia 
and contrast medium application is well 
suited to this type of study and is quite 
well tolerated by the patient. 

3. The series of recorded maneuvers 
during contrast laryngography of benign 
lesions should include quiet respiration, 
phonation of "AH," phonation of “EEE,” 
modified Valsalva, and the “EEE?” aspirate 
maneuver. 

4. Points in differential diagnosis are 
discussed. 

Thomas H. Johnson, Jr., M.D. 
Department of Radiology 
Presbyterian-University Hospital 
230 Lothrop Street 

Pittsburgh, Pennsylvania 15213 
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CONTROL BY IRRADIATION OF PERIPHERAL 
LYMPHATIC DISEASE IN BREAST CANCER* 


By GILBERT H. FLETCHER, M.D. 


HOUSTON, TEXAS 


Aer DENS to the large series of the 
Christie Hospital of Manchester and 
the Memorial Hospital of New York City; 
the incidence of disease appearing in the 
supraclavicular area within the life span of 
the patients with positive axillary lymph 
nodes in the surgical specimen is 20 to 2 g 
per cent. Concerning the axillary lymph 
nodes, the incidence of false negative, 7.¢., 
nonpalpable lymph nodes actually infested, 
is known to be 20 to 30 per cent; conversel Y, 
the same percentage of palpable lymph 
nodes is not found to be positive in the 
surgical specimen. 

At the M. D. Anderson Hospital, pa- 
tients presenting with breast cancer with- 
out evidence of distant metastases (supra- 
clavicular disease not being counted as 
distant metastasis) fall into the categories 
of treatment shown in Table r. 


NONPALPABLE LYMPH NODES 
SUPRACLAVICULAR AREA 


Table n shows the incidence of supra- 
clavicular disease appearing in the M. D. 
Anderson Hospital patients with positive 
lymph nodes in the axillary specimens of 
radical mastectomy in comparison to 2 
large series of patients with positive lymph 
nodes in the axilla having had no post- 
operative irradiation.*? 

Until about 19:8, postoperative irradia- 
tion at the M. D. Anderson Hospital con- 
sisted of a skin dose of 4,000 rads given 
in 3 weeks with 250 kv. The tumor dose 
was at most 3,500 rads, probably less than 
3,000 rads at the periphery of the portals 


or in the area shadowed by the clavicle. 
Since 1958 a cesium 137 unit, and since 
1963 electron beam or cobalt 60 units have 
been used for postoperative irradiation. 
Tumor doses varied from 4,500 rads in 4 
weeks to 5,000 rads in 5 weeks. In the pa- 
tients receiving preoperative irradiation 
with cobalt 6o, the given dose to the supra- 
clavicular area was 4,000 rads and, there- 
fore, the lymph node dose under the skin 
was approximately also 4,000 rads. 

Table 11 shows a marked decrease in the 
incidence of supraclavicular disease: 7 per 
cent with 3,000 to 3,500 rads in 3 weeks and 
2 per cent with 4,000 rads or more in 4 
weeks. 

The incidence of supraclavicular disease 
appearing later is 3.5 per cent in 491 pa- 
tients without initial clinical evidence of 
supraclavicular disease, treated by irradia- 
tion for locally advanced disease considered 
unsuitable for radical mastectomy (Cate- 
gories 111 and 1v). In these patients, the 
skin dose to the supraclavicular area was 
5,000 rads in 12 weeks with 250 kv. or 
§,000 rads given dose in $ weeks with cobalt 
60. 


AXILLA 


Since January 1959, cobalt 60 has been 
increasingly used in the management of 
patients with breast cancer. From 1959 
through December 1964, there were §2 pa- 
tients in Category mm with no palpable 
axillary lymph nodes treated with an axil- 
lary dose of 5,000 rads in 5 weeks with co- 
balt 60, Of the 46 patients without recur- 
rence on the chest wall, none had disease in 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


1-5, 1970. 


Fletcher, M.D. 


Part of Symposium: The Problems of the Treatment of Lymph Node Metastases from Cancer of the Breast. Moderator, Gilbert H, 
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CATEGORIES* OF TREATMENT FOR BREAST CANCER 


fa asa msma wye eh AGAR MR PL IDEE 


i 
i It 
| Radical mastectomy, | Preoperative irradiation 
outer quadrant and axilla | -Fradical mastectomyT 
(—): No postoperative 
irradiation. Others: Periph- 
eral lymphatics irradiation 
Primary 
Size <3 cm. j| 25cm. 
Edema or fixation over 
tumor only 
Skin i 
| 
| 
FERRE. eee ek Rae ene HOURS 
Pectoral Fascia | =s 
+Chest Wall | 
Axillary Lymph 
Nodes 
Size | <2 em 72cm. 
Se en aS e ayy E ae caer cla 
Number | Single or few 








i 
————]—Ó— | rr 
Location Not apical Not apical 

Supraclavicular | 


Lymph Nodes 

















Staging | 
UICC Th( Ne, Nai Th, Naf M) 
Ta(Na, Ni) | TENN, N 

American Joint | (Ti, To (No, Ni) | Til +3(No, Nil) 
Committee i | 

i 

t 

t 


Talt) or Nx(9 Y: latex 
Tx(Ny, N a): Ty Ny and TaN g 


January, 197) 


fee ner Ene vient ih manae Ra 


TH 
Clinically unsuitable for radical 
mastectomy; radical irradiation 
or simple mastectomy 4- radical 
irradiation 


m""-—"—————— te 
i 


| Edema, ulceration, skin fixation 
j <§ breast 


with primary tumor 
Inflammatory [erythema 


IV 
Technically unsuitable for radical 
mastectomy ; occasionally radical 
irradiation, usually rapid palli- 


ative irradiation 


Edema 1 

Ulceration > > 4$breast 
Skin fixation i 

Peripheral satellite nodule 


| Massive inflammatory 


íi i i 
:i i i 


with 


ctl ipeau d'orange 
limited 


| 

Mr cae ae Oa 

| Satellite nodules in continuity | 

i 

| | 
iL 

ridges | 


Large, with or without limited 
hxation 
or multiple 


Massive, fixed 


or apical 


Moveable Fixed 


"No, Ns) 
Cu, Tai Ne 
(Ti, ToNa Unfra- or supracla- 

vicular) 


Uu Tao PAIN s. 
TaON s, Ni, No, Na) 


Ts(+)(No, Ni, Nad 
OTi, Ta) Ne (Ti, TO N20) 
jM (Supraclavicular) M (Supraclavicular) 


+ The worst feature places the patient in the appropriate category. Multiple features in one category do not change the category. 


+ Also patients with a disturbed wound from an open biopsy. 


From: Fletcher ef al.: In: Progress in Clinical Cancer. Grune & Stratton, Inc., New York, 1969, pp. 242-250. 


the axilla (Table 11). It is a conservative 
estimate that at least one-third of these 46 
patients with advanced local disease had 
actual involvement of the axillary lymph 
nodes. Two patients with recurrence on the 
chest wall developed axillary disease also. 


PALPABLE LYMPH NODES 
SUPRACLAVICULAR AREA 


From 1948 through December 1964, there 
were 67 patients who had palpable supra- 
clavicular lymph node(s) on admission. 
Only about half of these lymph nodes were 
biopsied, since there was no indication to 
biopsy palpable supraclavicular lymph 
node(s) to determine the treatment of 
choice in patients unsuitable for radical 
mastectomy because of advanced local 
and/or axillary disease. With 250 kv., 
5,000 rads skin dose was given in 10 to I2 
weeks followed by 1,000 to 1,500 rads in 1 
to 2 weeks through a reduced field over the 
lymph node(s). With cobalt 60, 5,000 rads 


given dose was delivered in 5 weeks with 
1,000 to 1,00 rads added in 1 week over 
the lymph node(s) through a reduced 
portal. Table 111 shows that a go per cent 
control of the palpable supraclavicular 
lymph nodes was obtained. 


AXILLA 


From 1959 through December 1964, 
there were 106 patients in Category 1u with 
palpable axillary lymph nodes treated with 
cobalt 6o. The treatment consisted of §,000 
rads in 5 weeks and then, as a rule, 1,000 to 
2,000 rads given dose delivered through an 
appositional portal over the lymph nodes. 

Of the go patients with no recurrent dis- 
ease on the chest wall, only 1 had an axil- 
lary failure (Table i1). It is a very high 
control rate, even if 30 per cent of the 
palpable lymph nodes were not actually 
involved. Nine of 16 patients with recur- 
rent disease on the chest wall experienced 
an axillary failure. 
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CONTROL RATES OF NONPALPABLE AXILLARY AND SUPRACLAVICULAR DISEASE 





Incidence of Appearance After Initial Treatment 
Axilla Supraclavicular Area 
(Jan. 1959-Dec. 1964) | (Jan. 1948-Dec. 1964) 
Category HI patients £2 | Axilla+in specimen of radical | Axilad-in specimen of radical | Category HI and IV patients 
5,000 rads tumor dose in $ wk. | mastectomy. Ne postoper- | mastectomy and pre or post- | 491 without palpable supracla- 
with cobalt 6o ative irradiation. Manches- | operative irradiation. MDAH | vicular lymph node(s) on ad- 
E EM ~| tert — Memorial Hospital | 699 patients | mission. $,000 rads skin dose/ 
NED Disease) NYC. | | 12 wk. (260 kv.). 5,000 rads 
C.W. on CW. i given dose/s wk. (cobalt 69} 
No. of patients 46 6 | : <3, 500 rads/3-4 wk. | 
Failure in axilla o 1 | 20-2595 {aso kv.) 705 | 3.5% 
| 4,000 rads/4 wk.! 295 | 
5,000 rads/5s wk.j 
| (cobalt 60) | 
i 











* No residual or recurrence in breast or on chest wall. 

f Jackson, S. M. Carcinoma of the breast—the significance of supraclavicular lymph node metastases. Clin. Radiol., 1966, r7, 
107-114. 

f Rosains, G. F., Lucas, J. C., Fracenta, A. A., Farrow, J. H., and Cuv, F. G. H. An evaluation of postoperative prophylactic 
radiation therapy in breast cancer. Surga Gynec. & Obst, 1966, 122, 979-982. 

From: FtErTCHER, MosrAGUE and Warre: Preoperative radiation therapy in the management of breast cancer. In Frontiers of 
Radiation Therapy and Oncology, Vol. V. Karger-Basel Publishing Co., White Plains, N. Y. (In Press.) 


DISCUSSION due to reseeding of the axillary lymph 
The data show that a dose of approxi- nodes. 
mately 4,500 rads in 5 weeks with megavol- It has been shown in series of patients 


tage irradiation controls 80 to go per cent of with dissection of the internal mammary 
nonpalpable aggregates of cancer cells chain lymph nodes that the lymph nodes 
from adenocarcinoma of the breast. If infested are usually small, of the order of 
there is no recurrent disease on the chest millimeters; if the lymph nodes were larger 
wall, a high percentage of control of pal- than 1 cm., no patient has been salvaged.’ 
pable lymph nodes is obtained with tumor There is no reason why internal mammary 
doses ranging from 5,000 rads in 5 weeks to chain lymph nodes of the same order of 
7,000 rads 1n 7 weeks. When there is a re- volume as the axillary and supraclavicular 
current disease on the chest wall, there isa lymph nodes would respond differently to 
high incidence of axillary disease, probably irradiation, and one can, therefore, con- 


Tage III 


CONTROL RATES OF PALPABLE LYMPH NODES ON ADMISSION 


Axilla | 
(1959-Dec. 1964) | 
106* Category IH Patients with Palpable Lymph ! Supraclavicular Area 
Nodes Treated with Cobalt 60 | (1948- Dec. 1964) 
n e -| 67 Patients with Palpable Lymph Nodest 
TN | Disease | 
NED C.W.1 pud M 
» on C.W. | 
STRE UU PEL M CHI E CN — | E MUNERE DIGNE QE ee EM SA UNE RUTTTERONPERP INE as 
No. of patients go — 16 | Control 61 (90%) 
Failure in axilla I (190) 9 | Failure 6 (10%) 


*$,000 rads in $ weeks to 7,000 rads in 7 weeks. 
T £,000 rads to 6,000 rads in 8 weeks with 250 kv.; 
6,000 rads to 6,500 rads in 6 weeks with cobalt 60. 
t No residual or recurrent disease in breast or on chest wall. 
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clude that a high percentage of small in- 
fested internal mammary chain lymph 
nodes are sterilized with the doses given by 
the preoperative or postoperative irradia- 
tion. This is corroborated by the fact that 
significant survival rates at 5 and 10 years 
have been obtained by irradiation only in 
patients with biopsy proven positive pe- 
ripheral lymphatics.? 


SUMMARY 


Tumor doses of 4,500 rads in 5 weeks are 
adequate for control of subclinical aggre- 
gates of cancer cells from adenocarcinoma of 
the breast. This dose is well tolerated with 
negligible, if any, sequelae. Disease in 
moderate-sized axillary or supraclavicular 
lymph nodes can be permanently controlled, 
depending upon the size, by 6,000 to 7,000 
rads in 6 to 7 weeks. 

Department of Radiotherapy 
University of Texas 
M. D. Anderson Hospital and 


Tumor Institute at Houston 
Houston, Texas 77026 
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ENLARGED MASTECTOMY FOR BREAST CANCER* 
REVIEW OF 1,213 CASES | 


By PIETRO BUCALOSSI, UMBERTO VERONESI, 
LORENZO ZINGO, and CESARE CANTO 


MILANO, ITALY 


TT HE material covered by this report 

consists of 1,213 cases subjected to 
enlarged mastectomy. between 1948 and 
1969. 

A brief reference to the technique: en- 
larged mastectomy comprises dissection of 
the axillary and internal mammary lymph 
nodes by an operation involving sterno- 
costal thoracotomy; the thoracic defect is 
repaired by a flap of the pectoralis major 
muscle. 

The distribution by quadrant is nearly 
. equal: about half of the cases belonged to 
the medial quadrants and a little under half 
to the lateral quadrants; the remainder 
belonged to the central quadrant or to the 
entire breast (Table 1). 

The incidence of lymph node invasion 
was as follows: 560 cases, or 46 per cent, had 
no metastases; 386, or 32 per cent, had 
axillary metastases only; and 267, or 22 per 
cent, had internal mammary involvement, 
either with (18 per cent) or without (4 per 
cent) axillary metastases (Table i1). 

The distribution of the metastases has 
been calculated according to the site of the 
primary tumor: in the outer quadrants the 
incidence of internal mammary metastases 


JABLE I 


DISTRIBUTION OF CASES BY SITE 








Site of Primary Tumor No. of Cases 
Outer quadrants 491 
Inner quadrants $70 
Central quadrant 130 
Whole gland 22 
Total I;213 





is lower than in the inner quadrants, 
whereas itis higher for tumors of the central 
quadrants (Table nr. Of the ço cases 


Tase II 


REGIONAL METASTASES TO THE LYMPH NODES IN THE 
-ENTIRE SERIES 





Lymph Node No. of Per 
Involvement Cases Cent 
No regional 46.2 
metastases 
Axillary only 31.8 
Internal ant 
mammary only 
22.0 
Axillary and 217 17.9 
internal mammary 
Total 1,213 100.0 
TABLE III 


INCIDENCE OF INTERNAL MAMMARY METASTASES 
ACCORDING TO THE SITE OF THE PRIMARY TUMOR 














No. with 
Site No. of Internal Mammary Per 
Cases Metastases Cent 
Outer 491 69 fact 
quadrants 
Inner 570 142 
quadrant 
Central 130 44 
quadrant 
Whole gland 22 12 
1,213 267 
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TaBLe IV 


DISTRIBUTION OF REGIONAL METASTASES ACCORDING 
TO THE EXTENT OF THE PRIMARY TUMOR 




















Extent Regional 
of Primary Involvement 
Tumor (histology) 
Ti1— T, No metastases 
Axillary only 
(84.7%) | Internal 
mammary only 
Axillary and 
internal mammary 
Total 
Ts3— T, No metastases 
Axillary only 
(15.3%) | Internal 
mammary only 
Axillary and 


internal mammary 


Total 


TABLE V 


DISTRIBUTION OF REGIONAL METASTASES ACCORDING 
TO CLINICAL EXAMINATION OF THE AXILLA 



















Clinical Regional 
Examina- Involvement 
tion (histology) 









No metastases 

Axillary only 

Internal 
mammary only 

Axillary and 

internal mammary 


No 
(54.47%) 





No metastases 

Axillary only 

Internal 
mammary only 

Axillary and 

internal mammary 


N; 
(45.690) 


withisolatedinternal mammary metastases, 

33 belonged to the medial quadrants, and 

17 to the central or lateral quadrants. 
Regional invasion according to the extent 
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of the primary tumor is shown in Table rv. 

Of 660 cases with clinically negative 
axillary lymph nodes only 61 per cent had 
no regional metastases at histologic exami- 
nation; the others had axillary or internal 
mammary spread. This shows how poor the 
correlation is between clinical assessment 
and histologic examination of the regional 
lymph nodes (Table v). 

Of the cases with clinically positive 
lymph nodes, 28 per cent were histologically 
negative for the various regional lymph 
node groups. 


TABLE VI 


§ YEAR SURVIVAL ACCORDING TO REGIONAL SPREAD 







Regional 
Involvement 


No. of | 5 Year 
Cases [Survival 





No metastases’ - 
Axillary only 
Internal 

mammary only 
Axillary and 

internal mammary 


Total 610 


Tage VII 


§ YEAR SURVIVAL ACCORDING TO THE EXTENT OF THE 
PRIMARY TUMOR 





Taste VHI 


§ YEAR SURVIVAL ACCORDING TO CLINICAL 
EXAMINATION OF THE AXILLA 
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Tase IX 


§ YEAR SURVIVAL ACCORDING TO CLINICAL AND HISTOLOGIC ASSESSMENT OF REGIONAL SPREAD 


Clinical Diagnosis Histologic Diagnosis 
No metastases 
Axillary only 
No Internal mammary only 
Internal mammary 
and axillary 


Total 











$ Year Survival Per Cent 
171 82.6 
37 62.7 
19 79.2 


$f r— —————————————— (a RR NINN ESTRELA IRR | eee TT =a E LLL 


No metastases 
Axillary only 
Ni Internal mammary only 
Internal mammary 
and axillary 


Total 


Five year survival was calculated on 610 
cases operated on up to 1964. Fifteen pa- 
tients lost to follow-up were regarded as 
dead. The total 5 year survival was 385 out 
of 610 cases, that is 63.1 per cent. What is 
important and was unexpected by us is that 
prognosis is excellent in cases with internal 
mammary metastases only (Table vr). 

Assessing the size of only the primary 
tumor, we have analyzed the material ac- 
cording to the clinical status of the axillary 
lymph nodes (Table viz). 

In Ns cases survival was 72 per cent and 
in N; cases 52 per cent (Table vri). 

The cases with clinically palpable but 
histologically negative lymph nodes showed 
no better long-term results than the others, 


TABLE X 


§ YEAR SURVIVAL ACCORDING TO THE SITE OF THE 
PRIMARY TUMOR 


Site of 
Primary 
Tumor 

Inner half 
Outer half 


Central 
Whole 


Total 













79-5 
£1.8 


(75.0) 


as other investigators have found (Table 
IX). 

With regard to survival in relation to the 
site of the primary tumor, no significant 
differences were observed between tumors 
of the lateral and those of the medial quad- 
rants (Table x). 

The cases were then divided into 3 groups 
by type of complementary radiotherapy: 
(1) the first series (1948—1958) of 199 cases 
was treated by enlarged mastectomy plus 
postoperative radiotherapy (3,000 r). (2) 
In the second series (1959-1963) only the 


TABLE XI 


5 YEAR SURVIVAL ACCORDING TO 
POSTOPERATIVE RADIOTHERAPY 





Per 
Cent 
First Series 
Systematic Postoperative 
Radiotherapy 56.3 
Second Series 
Selected Postoperative 
Radiotherapy 65.8 
(only to cases N+) 
Third Series 
No Postoperative 
Radiotherapy 68.2 
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TasLe XII 


$ YEAR SURVIVAL IN CASES TREATED WITH POSTOPERATIVE RADIOTHERAPY AND IN CASES 
TREATED ONLY SURGICALLY ACCORDING TO REGIONAL INVOLVEMENT 








I Series 
Postoperative Radiotherapy 
All Cases 
5 Year Per 
Cases |Survival Cent 
No metastases 66 81.5 
Axillary only 47.1 
Internal mam- 
mary only (100.0) 
Axillary and 
internal 
mammary 22.2 
Total 56.3 


N+ cases, that is those with positive re- 
gional lymph nodes, received complemen- 
tary treatment. (3) The cases of the third 
series were treated surgically only. This 
series of cases forms part of an international 
cooperative study which collected from 1964 
to 1966 about 2,000 cases, half being 
treated by radical mastectomy and the 
other half.by enlarged mastectomy, with- 
out complementary radiotherapy. 

The results of the 3 series are given in 
Tables x1 and xu. Broadly speaking, the 
cases of the third series, without postopera- 
tive radiotherapy, showed better long-term 
results than the 2 series treated with post- 
operative radiotherapy. The most surpris- 
ing datum is that the cases with axillary 
metastases treated only by surgery showed 
a higher rate of survival than those re- 
ceiving postoperative radiotherapy. It 
should be pointed out, however, that the 
treatment was not randomized in this 








II Series III Series 
Postoperative No Postoperative 
Radiotherapy to N+ Radiotherapy 


$ Year 
Cases {Survival 





series, and so the results are subject to the 
usual criticisms about comparing series 
treated at different periods. 


SUMMARY 


It may be concluded from the whole 

case material that: 

1. About 22 per cent of the women with 
operable breast cancer had internal 
mammary metastases. 

2. Even tumors of the lateral quadrants 
rarely metastasize to the internal 
mammary lymph nodes. 

3. Survival among cases with internal 
mammary metastases only is very 
high (70-80 per cent at 5 years). 

4. In our experience postoperative radio- 
therapy did not improve the 5 year 
survival. 


Prof. Umberto Veronesi 
National Cancer Institute 
Milano, Italy 
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PRESENT STATUS OF THE MANAGEMENT OF 
REGIONAL LYMPH NODES AND PLANNED 
CLINICAL TRIALS* 


By BERNARD FISHER, M.D.1 


PITTSBURGH, PENNSYLVANIA 


E Bus controversy which exists regard- 
ing the primary treatment of breast 
cancer is, at least in part, the consequence of 
conceptual changes which have resulted 
from new information relative to tumor 
biology. Our knowledge concerning tumor 
dissemination and metastases formation, 
while still exceedingly incomplete, is well 
beyond that of Halsted’s time. To con- 
tinue to look upon the regional lymph node 
merely as a divine improvisation for the 
trapping of tumor cells is an anachronism! 
Accumulating information, both clinical 
and experimental, suggests that our con- 
ventional surgical attitude towards the 
lymph nodes may need reassessment. The 
consideration that negative lymph nodes 
imply that tumor cells have not spread, 
whereas positive lymph nodes are the hall- 
mark of dissemination, may be an over- 
simplification. To be certain, it well may be 
that the negative lymph node indicates 
that no cells have been dispersed; but, 
there may be alternative explanations for 
such a finding. It has been recognized since 
Paget’s time (1870), but consistently 
ignored 1n surgical thinking, that lymphatic 
metastases may appear in distant rather 
than more proximal lymph nodes. This 
phenomenon of "skip" metastases is re- 
lated to direct lymphatic communication 
and the dynamics of the lymph flow in the 
area Involved. Such bypasses can explain 
the noninvolvement of individual lymph 
nodes and atypical distribution of lym- 
phogenous metastases. The concept orig- 
inally expressed by Bartels in 1909 that 


lymph does not reach the blood without 
passing through at least one lymph node! 
despite evidence to the contrary, still pre- 
vails. It has been established that in ad- 
dition to being carried to regional lymph 
nodes, tumor cell emboli may bypass such 
lymph nodes to directly enter the thoracic 
duct and be conveyed to veins at the base 
of the neck from which point they are 
bloodborne. Controversy has existed con- 
cerning the magnitude and significance of 
other lymphaticovenous pathways through- 
out the body. This has been particularly so 
relative to the presence of such connections 
in lymph nodes and the part which they 
play in the entry of tumor cells into the 
blood stream. Recent studies from our 
laboratory support the existence and pos- 
sible importance of such communications 
in tumor cell dissemination. Evidence by 
others would seem to substantiate such an 
event. 

Recently, we have challenged the con- 
cept that lymph nodes act as an effective 
barrier to tumor cell dissemination. Data 
obtained by us in this regard support the 
conclusion that the lymph node is not as 
effective a barrier to tumor cells as for- 
merly believed. The majority of tumor 
cells entering the lymph nodes may fail to 
maintain permanent residence. Moreover, 
information obtained with erythrocytes or 
other particulate matter has little relevance 
to the fate of the tumor cells.*-5 

Evidence implicating immunologic mech- 
anisms in the fate of tumors provokes 
other considerations. Should a human neo- 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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plasm contain tumor antigens which evoke 
a host immune response—a situation no 
longer considered to be remote—it would 
seem reasonable to anticipate, that, when 
cells from a tumor become disseminated via 
lymphatics, they could posstbly be de- 
stroyed by the immune lymph node. Ex- 
perimental evidence obtained both in vivo 
and in vitro in support of the tumor cell 
destructive properties of sensitized lym- 
phocytes makes feasible such a possibility. 
Recent information relative to cell kinetics 
suggests that it may be possible that a 
small number of disseminated nonprolifer- 
ative cells may find their way to a lymph 
node where they lodge to remain nonpro- 
liferative and unobserved for varying per- 
iods of time, £.e., the dormant tumor cell. 
Thus, it may very well be that there are 
other reasons for the finding of the negative 
lymph node than that which suggests 
that no tumor cells have been dispersed. 
Similarly, there may be other reasons 
for the presence of the positive lymph node. 
Conventionally, the presence of a tumor- 
containing lymph node is considered simply 
to be the result of tumor cells having dis- 
seminated via lymphatics, with their sub- 
sequent lodgement and growth in lymph 
nodes. This may represent an oversimplifi- 
cation. Perhaps only when the number of 
disseminated cells, z.e., the challenge dose, 
exceeds the capability of the lymph node 
for cell destruction or, alternatively, there 
is a reduction of the immune capabilities of 
thelymph node and/or possibly a change in 
the biologic nature of the tumor cell, does 
tumor grow in the lymph node. It has been 
well demonstrated in animal systems that 
all tumor immunity can be overcome when 
the challenge dose is of sufficient size. 
Thus, the presence or absence of tumor 
in lymph nodes may not be of as great 
significance as was believed in the deter- 
mination of lymphatic tumor cell dissem- 
ination. Since, as it is well known, there its a 
better prognosis in cancer patients when 
lymph nodes are not involved, such an 
hypothesis after cursory consideration may 
not seem to be reasonable. It may be, how- 
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ever, that positive lymph nodes merely 
denote that the disseminated cells which 
produced such growth as a result of in- 
trinsic cell properties and/or host factors 
are capable of developing metastases in 
other parts of the body as well. Negative 
lymph nodes may merely reflect conditions 
which, in addition to preventing nodal 
growth of tumor, also inhibited metastases 
from occurring in other places. Thus, it 
may be possible that the patient with nega- 
tive lymph nodes is the one whose immune 
competence is entirely adequate to elimi- 
nate disseminated tumor cells thereby pre- 
venting secondary tumor growth and that 
this is the reason for the more favorable 
prognosis in such patients. 

There are inklings clinically which sug- 
gest that all is not right with our conven- 
tional thinking relative to the lymph node. 
Recent examination of data collected by 
the National Surgical Adjuvant Breast 
Project (NSABP) has revealed that the 
range of the number of lymph nodes ex- 
amined from radical mastectomy specimens 
at 45 institutions was remarkably great, the 
median number varying from a low of 7 at 
one institution to a high of 28 at another.? 
The range in the number of lymph nodes 
per specimen is apparently related to a 
combination of anatomic differences, errors 
in identification of all lymph nodes by the 
pathologist, and possible variations in the 
extent of surgical dissection. Despite these 
seeming inaccuracies, the results failed to 
demonstrate that the discovery and ex- 
amination of a greater number of lymph 
nodes in a specimen were more meaningful 
in determining prognosis than if only a few 
were recovered. Patients with 5 or ro lymph 
nodes reported as negative had essentially 
the same recurrence or survival rate as did 
those with 25 or 3o lymph nodes free of 
tumor. Thus, the concept of the latter 
representing a "purer" negative group was 
not substantiated. Likewise, when speci- 
mens with positive lymph nodes contained 
I to § or more than 30 lymph nodes, recur- 
rence and survival rates were similar. The 
patient with 2 positive lymph nodes out of 
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5 examined was not found to be at a 
greater risk than another having 2 with 
tumor out of 30 recovered. Such findings, 
while contrary to current thought, provoke 
certain considerations relative to the lymph 
node which cannot be dismissed without 
further evaluation. 

In another analysis of the same data, it 
was demonstrated that there was no sig- 
nificant increase in recurrence rate in 
patients treated by conventional radical 
mastectomy when their lesions were lo- 
cated in the inner half or central portions 
of the breast, 1n spite of the acknowledged 
greater incidence of internal mammary 
lymph node involvement.'? If patients with 
positive axillary lymph nodes in the study 
had an incidence of internal mammary 
]ymph node involvement similar to that 
noted by Cáceres, Handley," and others, 
how could the observed similarity of recur- 
rence and survival with the inner and outer 
quadrant lesions be explained when such 
lymph nodes were left untouched? It 
would seem that the presence of positive 
internal mammary lymph nodes in addi- 
tion to axillary lymph node involvement 
may be of no more biologic or prognostic 
significance than if axillary lymph nodes 
alone are involved. Only if occult metas- 
tases exist elsewhere than in lymph nodes 
with the same frequency in patients with 
dual lymph node involvement, i.e., inter- 
nal mammary and axillary, as in those 
with axillary lymph node involvement 
alone, can the findings of similar prognosis 
regardless of tumor location be explained. 

Whether secondary embolization will 
occur from a lymph node which has acted 
as a temporary barrier to tumor spread 
has, in my opinion, not been satisfactorily 
elucidated. Should it occur, there is reason 
to suspect that 1t is of little significance in 
so far as the fate of the patient is con- 
cerned. The demonstration by Paterson 
and Russell? that irradiation was of equal 
value if given in the immediate postoper- 
ative period or when recurrences became 
apparent is suggestive of this. 

Recently, the possibility has been con- 
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sidered that the regional lymph nodes in 
a tumor-bearing host possess special im- 
munologic properties and should be pre- 
served rather than removed with the pri- 
mary tumor. Such studies specifically re- 
lated to the importance of the regional 
lymph node in tumor immunity are few in 
number. Our laboratory is involved in a 
program aimed at determining the validity 
of such a concept. Preliminary data would 
suggest in several model systems that: (1) 
the regional lymph node facilitates the in- 
itiation of tumor immunity; (2) the re- 
gional lymph node may contribute to the 
maintenance of immunity; and (3) surgi- 
cal trauma may be capable of depressing 
immunity. 

The controversy which exists in this 
country and throughout the world relative 
to the proper primary treatment for clini- 
cally curable female breast cancer may, in 
part at least, be related to the accumulat- 
ing information in both the laboratory and 
clinic described above. Whereas a decade 
or two ago treatment by radical mastec- 
tomy was virtually unchallenged and ac- 
cepted as standard therapy, there is at 
present serious doubt by many concerning 
the efficacy of such surgery. It is almost 
tragic that such an important 1ssue has, to 
the present time, been decided by individual 
surgeons primarily as a result of emotion- 
alism, information obtained from insufh- 
ciently carried out retrospective analyses of 
case records and by comparisons of data 
obtained from divergent series of patients. 
Moreover, as so frequently happens, pop- 
ularity has borne to many the connotation 
of excellence. Women with breast cancers 
may have surgical procedures ranging from 
extended radical mastectomy with internal 
mammary dissection to a “lumpectomy” 
depending on the belief of the surgeon. For 
the same reason, they may or may not 
receive one of several ancillary therapeutic 
modalities. 

Recently, I have had the opportunity to 
review all of the available information 
which supports or denies the worth of the 
various alternatives available for the pri- 
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mary treatment of invasive breast cancer. 
Neither time nor space provides an op- 
portunity to document in detail the find- 
ings. The following comments summarize 
my conclusions relative to the various 
modalities. After a careful analysis of the 
works of Halsted, it seems obvious that 
the surgical principles laid down by him 
were properly conceived in keeping with 
his knowledge of tumor biology, and, in 
particular, tumor spread. If, since his time, 
as a result of accumulation of new informa- 
tion relative to the phenomena of me- 
tastases—and it cannot be denied that 
this has occurred—new concepts have 
arisen; then, either the original surgical 
principles which he formulated have be- 
come anachronistic or 1f they are still valid, 
they were conceived originally for the 
wrong reasons. 

Dissatisfaction with the results of radical 
mastectomy—and who can be satisfied— 
at present can lead only to the employ- 
ment of a few surgical alternatives. 

By continuing to be progressively more 
precise in defining criteria of operability so 
that ultimately only the most favorable 
cases are subjected to radical mastectomy, 
the results with this procedure will un- 
doubtedly improve. Such restrictions, how- 
ever, would be self-defeating and are unre- 
alistic for, while the operative results would 
become more favorable, more and more 
patients would be denied the opportunity 
for "proper" treatment. Another alter- 
native is to employ a more radical surgical 
approach. It would be hoped that super- 
radical surgery utilizing the same criteria 
of operability employed for radical mas- 
tectomy would result in a greater disease 
free survival rate and/or would permit the 
extension of criteria of operability so that 
patients presently considered unsuitable for 
conventional radical mastectomy would be- 
come candidates for cure by extended sur- 
gery. As an alternative to conventional 
radical mastectomy, the use of a less exten- 
sive surgical procedure could be considered. 
It could be argued that the results achieved 
by radical mastectomy are not entirely the 
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consequence of the surgery per se, but are 
more related to host tumor factors and 
that a lesser operation will make the same 
contribution to the equation which de- 
termines results, as does more extensive 
surgery. Such surgery alone cannot extend 
the criteria of operability, it may only equal 
or possibly improve upon results obtained 
utilizing the same criteria. It must be 
emphasized that, whereas a lesser surgical 
procedure may not produce results as good 
as radical mastectomy when utilized on 
patients having tumors which fit one set of 
operative criteria, it may be equal or better 
if the criteria are different. Lastly, the re- 
sults of radical mastectomy utilizing the 
same operative criteria may be improved 
and/or the criteria for surgery may be 
broadened by employment of surgical 
adjuvant therapy such as irradiation, 
oophorectomy, chemotherapy, and other 
systemic therapy. 

Radical Mastectomy. In my opinion, the 
results of radical mastectomy, like the re- 
sults of all experiments, are inherently pro- 
visional in nature. Since it has not been 
demonstrated that radical mastectomy has 
cured all patients with breast cancer, no 
matter what the stage of the disease, such 
a procedure can serve its purpose only as a 
temporary "control" against which another 
promising therapeutic modality may be 
compared. When another therapy has been 
found to excel over radical mastectomy, 
then it should serve as the “baseline” for 
comparison. Only by such an orderly se- 
quence of trials will progress be made in a 
reasonable period of time. Let us briefly 
consider some of the alternatives to radical 
mastectomy. 

Extended Radical Mastectomy. Concep- 
tually, the extended radical mastectomy is 
in keeping with present day thinking con- 
cerning cancer surgery ;and,if these thoughts 
are valid, then such surgery should be re- 
warding. From a thoroughly objective and 
unbiased analysis of all the reports which 
deal with this subject, it is this reviewer’s 
opinion that there is no definite evidence 
to substantiate the worth of such surgery 
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despite its protracted employment. The 
extremely low mortality and morbidity 
reported in most of the series attest to the 
magnificent gains which have been achieved 
both in the technical and supportive as- 
pects of surgery in general. If there are 
those who still believe that extended radical 
surgery should be carried out in the treat- 
ment of breast cancer, and I do not, then 
the burden of proof of the value of the 
procedure falls upon them. Only can they 
prove its worth with a properly controlled 
prospectively randomized study evaluating 
this procedure with more conventional 
surgery in similar patients. Only in such a 
setting with such objectives will further 
employment of super-radical surgery ap- 
pear justified. To continue to subject pa- 
tients to such operative procedures for 
another decade or two and still not have 
any more exact information than exists 
today, in my opinion, would be meaning- 
less and ill-advised. 

Modified Radical Mastectomy. Evaluated 
objectively, 1t certainly seems that there is 
no adequate evidence to justify the “‘pop- 
ularity" which this procedure is gaining. 
Once again, it would seem that a therapeu- 
tic modality is gaining prominence for rea- 
sons other than its proven worth. For the 
surgeon who treats the occasional patient 
with breast cancer to begin to use this 
procedure because it seems “reasonable,” is 
completely unjustified. Until evidence is 
secure that the procedure is worthy of 
general use, its employment for less sound 
reasons will only prolong and accentuate 
the present era of therapeutic uncertainty. 
This reviewer personally believes that the 
results with modified radical mastectomy 
will, in all probability, be equivalent to 
those with radical mastectomy when em- 
ployed in equivalent patients and I would 
look in favor upon the procedure. Con- 
ceptually, I am in agreement with Handley 
and others who support such surgery.!5:19:120 
Consequently, the sooner a properly con- 
ducted prospective randomized trial is 
carried out to evaluate the worth of this 
procedure, the sooner its use can be ab- 
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solutely justified. Those who are advocates 
of this operation can prove that they are 
or are not correct by participating in such 
a study which will result in conclusive 
evidence. There can be no other way. 

Simple Mastectomy. In my opinion, no 
one has unequivocally demonstrated clini- 
cally that simple mastectomy is a procedure 
which should or should not supplant radi- 
cal mastectomy. The findings of Mc- 
Whirter4—'® and Crile’ are of great his- 
toric interest in that they have provided 
suggestive evidence which makes further 
evaluation desirable. There is no more justi- 
fication to condemn simple mastectomy 
than there is to recommend its use to the 
exclusion of other procedures. So far as I 
am concerned, biologic considerations are 
even more compelling than clinical ones to 
suggest that simple mastectomy should be 
an equivalent procedure to radical mastec- 
tomy and that immediate prospective trials 
to affirm or deny this thesis must be carried 
out without delay. 

Local Exctsion. From a complete review 
of all information available in regard to 
local excision of breast cancer, it would 
be my feeling that, at this point in time, 
more than speculation ‘with this type of 
therapy is not warranted unless it involves 
a rigidly controlled clinical trial. In my 
opinion, it is justified only as part of a 
cooperative study. 

Radiation Therapy. Just as after almost 
three-quarters of a century there is inde- 
cision concerning the type of surgery which 
is best for the treatment of breast cancer, so 
is there uncertainty concerning the merits 
of radiotherapy as an adjunct to surgery. 
Because of this uncertainty, the NSABP 
began a randomized prospective trial with 
a specific protocol to determine the worth 
of postoperative radiotherapy in 1961. Just 
at the present time have the results of this 
study become known." Patients received 
radiotherapy to their parasternal, axillary, 
and supraclavicular regions immediately 
following radical mastectomy. In brief, it 
was observed that there was no significant 
difference in treatment failure or survival 


128 


rates between all patients receiving radio- 
therapy and those serving as controls at 
3, 4, or 5 years following surgery. 


COMMENTS 


Just as the prime purpose of laboratory 
investigations is to provide suggestions as 
to what might be expected to occur when 
such studies are applied to the human, so 
may the results of retrospective analyses 
supply hints for future definitive evalua- 
tion. Consequently, the findings of Crile, 
McWhirter, Patey and others are of such a 
nature. They have provided "suggestive" 
evidence which should be accepted as such. 
The next step, as a result of these intima- 
tions, is the carrying out of properly con- 
ceived prospective clinical trials with ran- 
domization of similar patients so that one 
group receives the therapy to be evaluated 
and the other, which serves as a control 
group, is the recipient of the present “‘stan- 
dard" therapy. Utilizing such a procedure, 
the worth of a therapy can be known with 
a high degree of certainty in the shortest 
possible time prior to its being carried out 
on the population as a whole. Since my 
comments would suggest that the validity 
of almost all therapeutic modalities relative 
to the treatment of breast cancer remain 
tenuous, the surgeon may legitimately ask 
what he is to do when he encounters a 
patient needing treatment. Indeed, he is 
faced with a dilemma. 


CONCLUSION 


Obviously, until breast cancer can be 
prevented or a systemic therapy becomes 
available which can totally eradicate the 
primary tumor and its metastases, surgical 
removal of the tumor will remain the funda- 
mental basis of therapy. How extensive the 
surgery should be, however, remains un- 
certain. Since it is unlikely that further 
gains will be accomplished by surgery alone 
but will be the result of adjuvant therapy, 
he may ask, what adjuvant therapy? Again 
the answers are uncertain. 

It is my belief and I cannot emphasize 
this too strongly, that at the present time 


Bernard Fisher 


January, 1971 


it is the obligation of any surgeon who is 
performing breast cancer surgery in an in- 
stitution capable of carrying out clinical 
trials as part of a cooperative group to 
participate in such a program. Teaching 
hospitals, clinics, and cancer institutes, are 
all particularly suited for such an under- 
taking. The NSABP has been established 
for such a purpose. It provides the opportu- 
nity for such cooperative endeavors having 
as their objective the clinical evaluation of 
the worth of certain modalities already 
employed and those which may in con- 
junction with surgery improve results. 
Those institutions whose members recog- 
nize the urgency of such an effort are in- 
vited to participate. 

Those, who for one reason or another are 
unable to participate in such trials—aside 
from doing everything in their power to 
encourage them—should continue to treat 
patients in their conventional fashion until 
the results of these trials are made known. 


Department of Surgery 

University of Pittsburgh School of 
Medicine 

Pittsburgh, Pennsylvania 15213 
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SIGNIFICANCE OF INTERNAL MAMMARY LYMPH 
NODE METASTASES IN BREAST CANCER* 


By JEROME A. URBAN, M.D.,t and MASSOUD A. MARJANI, M.D.t 


NEW YORK, NEW YORK 


T lymphatic drainage of the breast 
extends into 2 primary depots: the 
axilla and the internal mammary lymph 
node chain. Although anatomic studies? 
demonstrate that ł of the lymphatic drain- 
age of the breast extends into the axilla 
and 1 into the ipsilateral internal mammary 
chain regardless of the site of dye injec- 
tion into the breast, several clinicians"? 
have shown that primary breast cancer 
arising in the central and inner portions 
of the breast spreads more frequently and 
at an earlier stage to the internal mammary 
lymph nodes than do similar lesions arising 
in the outer portion of the breast. Others?" 
have demonstrated a higher local recur- 
rence rate and a lower salvage rate with 
medial lesions when compared with breast 
cancers of similar size, grade and clinical 
stage arising in the lateral portion of the 
breast, following radical mastectomy! 
(Tables 1 and u). It has also been shown that 
parasternal chest wall recurrences arising 
from internal mammary lymph node me- 
tastases and presenting as the first sign of 
recurrent cancer, not infrequently can be 
treated successfully by radical surgical 
excision or by aggressive supervoltage 
radiation therapy—with resultant long- 
term salvage free of disease.? 


MATERIAL AND RESULTS 


During the last 20 years! we have re- 
sected the internal mammary lymph nodes 
routinely by monobloc excision in patients 
with a high risk of internal mammary 
disease—primarily those with lesions pre- 
senting in the medial and central portions 
of the breast. Careful follow-up of these 
patients has given us a unique opportunity 


to evaluate the incidence of internal 
mammary metastases for the various sec- 
tors of the breast (Fig. 1) and to correlate 
these data with the subsequent clinical 
course of the disease. 

We have now performed 725 extended 
radical mastectomies at the Memorial 
Center (Table mm). Selection of patients 
with medial and central lesions has re- 
sulted in a relatively high take of internal 
mammary lymph node disease; although 
only 47 per cent of the group shows axillary 
involvement, 33 per cent shows internal 
mammary involvement. Only the internal 
mammary lymph nodes were positive in 
8 per cent of these patients. In the over-all 
group more than 55 per cent showed me- 
tastatic lymph nodes, either in the axilla or 
the internal mammary chain or both. Re- 
view of these data demonstrates that 
primary lesions arising in the parasternal 
sector of the breast spread to either the 
internal mammary lymph nodes or the 
axillary lymph nodes with equal facility. 
As the location of the primary tumor 
moves lateralward in the breast, the rel- 
ative involvement of internal mammary 
versus axillary lymph nodes diminishes, so 
that almost no lesions presenting in the 





Fic. 1. Diagram of the sectors into which 
the breast is divided. 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


I-5, 1970. 


T Associate Attending Surgeon, Breast Service, Memorial Hospital for Cancer and Allied Diseases, New York, New York; Clinical 


Associate Professor of Surgery, Cornell University Medical College. 


1 Surgical Resident, Memorial Hospital for Cancer and Allied Diseases, New York, New York. 
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TABLE I 


INCIDENCE OF PARASTERNAL CHEST WALL RECURRENCE AS THE FIRST SIGN OF RECURRENT CANCER IN 1,009 
PATIENTS TREATED BY RADICAL MASTECTOMY BETWEEN I940 AND 1945 


No. of Cases 


Parasternal Chest 


Sector Wall Recurrences 
A 65 
Axillary Lymph Nodes— 35 5 14% 11 17% 
Axillary Lymph Nodes+ 30 6 20% use 
B 261 
Axillary Lymph Nodes— 118 10 r8 o; 
Axillary Lymph Nodes-- 133 8 6%]? 7” 
C 
Axillary Lymph Nodes— I go 6 20% 
Axillary Lymph Nodes+ 5 33% 
D 
Axillary Lymph Nodes— I aa 6; 
Axillary Lymph Nodes-- 4 805] ? 7% 
| E 
Axillary Lymph Nodes— o ga a 2% 
Axillary Lymph Nodes4- 2 3% : 
F 
Axillary Lymph Nodes— 2 2 8 2% 
Axillary Lymph Nodes+ 5.295 e 
G 
Axillary Lymph Nodes— I i 2 2% 
Axillary Lymph Nodes-+ aoe Wwe 





Total—s% Parasternal Chest Wall Recurrences. 


1,000 Determinate Cases. 


outer quadrant with negative axillary 
lymph nodes show internal mammary 
lymph node involvement. 

This incidence of internal mammary 
lymph node disease for each of the various 
sectors of the breast corresponds closely 
to the incidence of parasternal recurrence 
as the first sign of recurrent cancer follow- 
ing radical mastectomy, as demonstrated 
in a series of 1,000 cases treated between 
1940 and 1945.1! In this group, a paraster- 
nal recurrence appeared as the first sign of 
recurrent cancer in 5 per cent of the over-all 
group. Parasternal recurrence was noted as 
the first sign of recurrent cancer in 18 per 
cent of the primary lesions presenting in the 
parasternal sectors, in 7 per cent of lesions 
presenting in the sectors between the mid- 


line of the breast and the parasternal sec- 
tor and fell to only 2 per cent for the outer 
half lestons (Table 1). The closer the pri- 
mary breast cancer arises to the sternal 
margin of the breast, the greater the risk 
of internal mammary lymph node metas- 
tases—all other factors being equal. 
Internal mammary lymph nodes are 
found with decreasing frequency as one 
goes from the first to the fifth interspace: 
88 per cent in the first interspace; 84 per 
cent in the second; 73 per cent in the third; 
46 per cent in the fourth; and only 12 per 
cent in the fifth (Table rv). These lymph 
nodes are found with equal frequency 
medially or laterally to the internal mam- 
mary blood vessels. The distribution of the 
internal mammary lymph nodes contain- 
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§ YEAR SURVIVAL RATE FREE OF DISEASE FOR 1,000 PATIENTS WITH PRIMARY OPERABLE BREAST CANCER 
TREATED BY RADICAL MASTECTOMY AT MEMORIAL CENTER FOR CANCER AND ALLIED DISEASES FROM 1940 TO 1945 


Sector 


A 
Axillary Lymph Nodes— 
Axillary Lymph Nodes+ 


B 
Axillary Lymph Nodes— 
Axillary Lymph Nodes+ 


C 
Axillary Lymph Nodes— 
Axillary Lymph Nodes+ 


D 
Axillary Lymph Nodes— 
Axillary Lymph Nodes++ 


E 
Axillary Lymph Nodes— 
Axillary Lymph Nodes+ 


F 
Axillary Lymph Nodes— 
Axillary Lymph Nodes-+ 


G 
Axillary Lymph Nodes— 
Axillary Lymph Nodes+ 


No. of Cases 





5 Year Survival 


sAn 38% 
s uj» 9% 
Di d 15 52% 
" e 35 5190 
RARE 
5 bs an 
m 2 40 47770 


Over-all 5 Year Survival Rate (including Paget's disease) 
1,000 Determinate Cases 


Axillary Lymph Nodes— 
Axillary Lymph Nodes4- 


————————————— 


Tasre III 





283 76%\ 
202 32% f 8. 570 


LYMPH NODE METASTASES IN PATIENTS TREATED BY EXTENDED OPERATION 


Location A 
Total No. of Cases 200 
All Lymph Nodes Clear IIS 
Interal Mammary Only Involved 24 
Axillary Only Involved |. 23 


Both Axilary and Internal Mam- 33 
mary Involved 


Over-all Group Lymph Nodes Positive 55.4% 


B C 
285 67 
137 23 
17 II 
ai IO 
55: [2793 


E 


66 
11 

I 
31 
23 


44.6% all lymph nodes— 
32.7% -Finternal mammary 


725 | 47 Co axillary 
8.3% only internal mammary 


cases 


15.6% with—axillary had 


-internal mammary lymph nodes 


Total 
F G 
No. |PerCent 

26 8 725 100 

5 2 324 45 

I o 60 8 
II 4 164 23 

9 2 177 25 
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ing metastatic breast cancer is quite differ- 
ent. The highest incidence appears in the 
second interspace (1g per cent); then the 
third (17 per cent); the first (16 per cent); 
the fourth (6 per cent), and finally only 
2 per cent in the fifth interspace. Lymph 
nodes lying medial to the internal mam- 
mary vessels are involved just as often as 
are those lying lateral to the internal mam- 
mary vessels. 

Patients with metastases in the internal 
mammary lymph nodes can be salvaged 
by radical surgical excision of the lymph 
node complex just as those with axillary 
metastases are salvaged by adequate axil- 
lary dissection. Five hundred consecutive 
patients with primary operable breast 
cancer were operated upon more than 5 
years ago (Table v):47 per cent had axillary 
lymph node involvement and 30 per cent 
had internal mammary lymph node in- 
volvement. A 5 year salvage rate of 73.4 
per cent was attained in this group, with 
more than 65 per cent clinically free of dis- 
ease at 5 years. Patients with only internal 
mammary lymph node involvement did 
almost as well as those with only axillary 


TABLE IV 


FREQUENCY OF INTERNAL MAMMARY LYMPH 
NODES IN INTERSPACES 






(500 Patients) 
% Lymph % Positive 
Nodes Found Lymph Nodes 


Total 


Internal Mammary Lymph Nodes in Breast Cancer 


133 


TABLE V 


EXTENDED RADICAL MASTECTOMY 
5 Year Survival Rates 
&oo Patients (1951-1964) 
65.4% NED 
73.47%) survival 
7.0% local 


30% internal 
mammary+ 

477 axilla+ 

54% lymph nodes+ 


recurrence 


Only axilla+ 

Only internal 
mammary-+ 

Both axilla and 
internal mam- 
mary- 





Total* 


NED no evidence of disease. 
* Includes 14 patients dead with no clinical evidence of breast 
cancer, 


involvement—more than 60 per cent alive 
in both groups at 5 years. When the dis- 
ease was more extensive and had spread 
into both the axillary and internal mam- 
mary lymph nodes, 43 per cent of patients 
were clinically free of disease 5 years fol- 
lowing surgery. At Io years following the 
extended radical mastectomy, 54 per cent 
of 315 patients with approximately the 
same lymph node involvement were clini- 
cally free of disease (Table vi). When 
either only internal mammary lymph nodes 
or only axillary lymph nodes were involved, 
£2 per cent of patients were free of dis- 
ease Io years following the extended oper- 
ation. This salvage rate drops to 20 per cent 
when both lymph node areas contain 
metastases. These data are not corrected 
for age or intercurrent disease. 

Of the original group undergoing the ex- 
tended radical mastectomy, 8 per cent de- 
veloped a new primary cancer in the 
opposite breast and 7 per cent died of 
intercurrent disease, clinically free of breast 
cancer (all are included in the Tables). 
Although patients with internal mammary 
lymph node metastases are salvaged long- 
term wise by aggressive surgical excision 
and/or supervoltage radiation therapy, there 
is no doubt that the presence of metastases 
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TABLE VI 
EXTENDED RADICAL MASTECTOMY 
IO YEAR SURVIVAL RATES 
30% internal mammary-+ | {54% NED 
47% axilla+ 55.5% survival 
54% lymph nodes+ 7.396 local recurrence 
No. of l 
Lymph Nodes E NED Survival 
All clear 144 72% 75 C 
Only axilla4- 73 53% 53 % 
Only internal 23 52% sa. 95 
mammary+ 
Both axilla and 75 20% 21 95 
internal mam- 
mary-+ 
Total* 315 54% 55.5% 





* 26 (8%) developed a new cancer in opposite breast—11 NED 
10 years after first operation. 
23 (7%) died of other causes—clinically free of breast cancer. 
NED= no evidence of disease. 


in these lymph nodes diminishes the prog- 
nosis of the individual patient. Detailed 
study of 5 year salvage data on §00 patients 
treated by the extended procedure shows 
that the 5 year salvage rate is uniformly 
lower in each sector with or without axillary 
disease when the internal mammary lymph 
nodes contain metastatic cancer (Table viz). 
We believe that lymph node involvement is 
directly related to the general progression 
of disease. As the number of lymph nodes 
or the number of lymph node areas affected 
with metastases increases, concomitant 
spread of disease through lymphatics and 
blood vessels and development of systemic 
metastases also increases. There is general 
agreement that the greater the extent of 
disease in the breast and in the primary 
lymph nodes draining the breast, the poorer 
is the prognosis for the patient. Review of 
- 148 patients (Table vim) treated by the ex- 
tended radical mastectomy, who had posi- 
tive internal mammary lymph nodes, bears 
this theory out—but only to a degree! Al- 
though the best salvage following the ex- 
tended operation was attained in patients 
with only 1 internal mammary lymph node 
involved, a good number of patients with 3 
or more internal mammary lymph nodes 
involved were salvaged at 5 years. Four of 
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7 patients with 3 or more internal mammary 
lymph nodes involved with metastases 
were free of disease 5 years following sur- 
gery when the axillary lymph nodes were 
clear, and 35 per cent were free of disease 
when the axillary lymph nodes contained 
metastatic cancer. Another surprising find- 
ing was the fact that the presence of posi- 
tive internal mammary lymph nodes in the 
first interspace level did not result in a 
catastrophically poor salvage rate. As a 
matter of fact, 75 per cent of patients with 
involved lymph nodes in the first inter- 
space were free of disease at 5 years when 
the axilla was clear and 30 per cent were 
free of disease when the axilla was involved 
with disease. Although the addition of super- 
voltage radiation therapy did not appear 
to affect the salvage rate or the incidence of 
local recurrence in 148 patients with posi- 
tive internal mammary lymph nodes, these 
data may be misleading (Table 1x). In 


Taste VII 
EXTENDED RADICAL MASTECTOMY 
soo Consecutive Cases 


1952-1964 







ç Year salvage, clinically 
free of disease 


Axilla No. of 
Sector lymph| **° ° Internal mammary 
nodes | Patients lymph nodes 
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general, the patients who did not receive 
supplementary cobalt 60 therapy had more 
localized disease than those receiving treat- 
ment. We feel that local control was im- 
proved by the addition of supervoltage 
radiation therapy and that some increase 
in salvage may have resulted, as well, in the 
patients with more extensive disease who 
usually received postoperative radiation 
therapy. Seven per cent of all patients in- 
cluded in the 500 being analyzed for 5 
year salvage developed local recurrence in 
the treated field: one-half as the first sign 
of recurrence and the remaining half follow- 
ing the appearance of systemic disease. 
Many factors affect the prognosis of the 
patients with breast cancer, such as stage 
of disease, grade of tumor and resistance of 
the host, to name a few. At present, of 
necessity, we are limited to a local attack 
in our primary curative treatment. All 
of us desire to enhance the immune resis- 
tance of the host, but we know very little 
concerning the mechanism for achieving 
such an ideal. Although BCG injections 
are being given in an attempt to stimulate a 
nonspecific immune response, there is no 
evidence that this has influenced the course 


TasLe VHI 
EXTENDED RADICAL MASTECTOMY 


5 Year Salvage of 148 Patients with Positive Internal 
Mammary Lymph Nodes 


I 
Axilla— 
Axilla4- 


2 
Axilla — 
Axilla4- 


3 or more 
Axilla — 
Axilla4- 


--Lymph node Ist 
interspace 

Axilla— 

Axilla-++ 


NED= no evidence of disease. 
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TaBLe IX 
EXTENDED RADICAL MASTECTOMY 


Radiation Therapy to 148 Patients with Positive 
Internal Mammary Lymph Nodes 


Total TUM Radia- 
Patients DOR tion 
No. of patients 148 AS 103 
5 years alive 84 57%| 60% 55% 
5 years NED 64 4390. 49% 41% 
Local recurrence 24 16%, 16% 17% 


NED No evidence of disease. 


of breast cancer. Some? maintain that less 
complete operative procedures increase the 
salvage of breast cancer patients by pre- 
serving the immune factor in the regional 
lymph nodes, others? deny this. Others‘ 
maintain that the extent of the operation 
has no bearing on salvage. We attempted 
to compare the relative effectiveness of 
radical mastectomy versus the extended 
radical mastectomy procedure. Table x in- 
cludes a comparison of 5 year salvage rates 
for 2 asynchronous series treated by radical 
mastectomy and I treated by the extended 
operative procedure. It is striking to note 
that the salvage rate for the 2 radical mas- 
tectomy series—one covering the period 
from 1940 to 1945 and the other including 
the more recent national adjuvant series 
from 1957 to 1962—shows no difference for 
inner and outer quadrant lesions with neg- 
ative or positive axillary lymp nodes, as 
demonstrated in the lower two horizontal 
boxes. In both radical mastectomy series, 
there is a slightly better salvage for outer 
quadrant lesions when the axillary lymph 
nodes are negative, while the salvage rate 
for the positive axillary lymph nodes re- 
mains constant for both inner and outer 
quadrants—33 to 34 per cent. The extended : 
radical mastectomy procedure resulted in a 
marked improvement in 5 year salvage 
clinically free of disease for all patients 
with axillary lymph node metastases—s3 
per cent 5 year salvage as compared with 
only 33 per cent for the classical radical 
mastectomy procedure. This may be ex- 
plained by the fact that 52 per cent of all 
patients with axillary lymph node metas- 
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TABLE X 
SERIES COMPARISON 
Radical mastectomy 
Extended 
Memorial | National | Radical 
Control | Adjuvant | Mastec- 
Series Senes | tomy (500) 
(1,000) | (1,005) | 1952-64 
1940-45 | 1957-00 
Axilla4- 63 50 47 
Inner 57 47 45 
Outer 68 54 78 
g-year NED 49 56 65 
Inner 49 56 65 
Outer 48 £7 65 
NED axilla— 76 80 E 
Inner 71 39 76 
Outer 82 81 100 (7) 
NED axilla +- 39 34. 53 
Inner 33 30 51 
Outer 32 37 65 


tases in this series had internal mammary 
lymph node metastases as well. Further- 
more, the patients included in the extended 
radical mastectomy series contained a dis- 
proportionately high number of patients 
with primary tumors arising in the para- 
sternal sectors (À and C) with an extremely 
high incidence of internal mammary lymph 
node metastases. Despite this, the 5 year 
salvage rate for patients with negative 
axillae treated by the extended radical pro- 
cedure is equal to or better than that at- 
tained in the radical mastectomy groups. 
A definite advantage 1s demonstrated when 
the more complete operative procedure is 
applied to patients with a high risk of in- 
ternal mammary lymph node metastases. 

No convincing evidence has been pre- 
sented which would indicate that any less 
adequate local treatment of breast cancer, 
which is more apt to leave residual tumor 
undisturbed in the primary site, has im- 
proved the salvage of this disease. In the 
few articles which infer that such an event 
has occurred, the Improvement cannot be 
attributed to theless adequate surgical pro- 
cedure but rather to the more careful selec- 
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tion of optimal patients with more localized 
disease, 


SUMMARY 


Aggressive primary therapy—surgery 
combined with irradiation—which is de- 
signed to treat the entire breast as well as 
both primary lymphatic depots of the 
breast has resulted in marked improve- 
ment in local control and has increased 
over-all salvage as well. 

Primary breast cancers which have al- 
ready spread to the internal mammary 
lymph nodes can be salvaged long-term 
wise through aggressive surgery and radia- 
tion therapy. 


Jerome A. Urban, M.D. 
216 E. 68th Street 
New York, New York 10021 


REFERENCES 


I. ANDREASSEN, M., Dant-Iverson, E., and 
SORENSEN, B. Glandular metastases in car- 
cinoma of breast. Lancet, 1954, Z, 176-187. 

2. AuUcHINCLOSS, H., Jr. Nature of local recurrence 
following radical mastectomy. Cancer, 1958, 
rr, 611—619. 

3. CRILE, G., Jr. Simplified treatment of cancer of 
breast: early results of clinical study. Ann. 
SUTE., 1961, 153, 745-758. 

4. Fisugn, B., Stack, N. H., Ausman, R. K., and 
Bross, I. D. J. Location of breast carcinoma 
and prognosis. Surg., Gynec. EI Obst., 1969, 
129, 705—716. 

5. HAAGENSEN, C. D., and Mirrzs, E. Is radical 
mastectomy optimal procedure for early breast 
carcinoma? 7.4.M.A., 1967, 199, 739—741. 

6. HaNpLEY, R. S., and Tnacknav, A. C. Invasion 
of internal mammary lymph nodes in carci- 
noma of breast. Brit. M. F., 1954, 7, 61-53. 

7. Treves, N., and Horres, A. I. Report of 529 
cases of breast cancer in women 35 years of 
age or younger. Surg., Gynec. E Obst., 1958, 
107, 271—283. 

8. Turner-Warwick, R. T. Lymphatics in preast. 
Brit. 7. SUTE., 1959, 46, 574-582. 

9. Urgan, J. A. Radical excision of chest wall for 
mammary cancer. Cancer, 1951, 4, 1263-1285. 

10. Ursan, J. A. Radical mastectomy in continuity 
with em bloc resection of internal mammary 
lymph node chain: new procedure for primary 
operable cancer of breast. Cancer, 1952, 5, 
992—1008. 

1I. UnBaAN, J. A. Clinical experience and results of 
excision of internal mammary lymph node 
chain in primary operable breast cancer. 
Cancer, 1959, 72, 14-22. 


Vor. rrr, No. 1 


ADJUVANT CHEMOTHERAPY IN THE RADICAL 
TREATMENT OF CARCINOMA OF THE 
BREASI—A CLINICAL TRIAL* 


By R. FINNEY, M.B., F.R.CS. (E), F.F.R. 


NEWCASTLE UPON TYNE, ENGLAND 


De. the last 30 to 40 years the 
radical treatment of carcinoma of the 
breast has been based broadly on the 2 es- 
tablished modalities, surgery and radiation 
therapy. Various authors have stressed the 
exact role of each of the 2 classical mo- 
dalities with opinions differing widely as to 
the importance of either. As a result the 
over-all picture is confused with no agree- 
ment as to which combination can be con- 
sidered the most efficient, #.¢., that which 
will result in the highest survival rate, ma- 
lignancy free at 5 years. 

The methods advocated range from: (1) 
radical surgery with heavy postoperative 
irradiation as suggested by Urban”? and 
Engelstad?; (2) careful case selection with 
no postoperative irradiation as outlined by 
Haagensen**; and (3) conservative surgery 
and heavy postoperative irradiation as 
practiced by McWhirter? and Mustakallio.® 

Even the operability rate varies enor- 
mously in different institutions and figures 
varying from 23-80 per cent are quoted in 
the world literature. No clear-cut answer 
is, therefore, available as to which of the 
several approaches is that of choice, or even 
if true differences in survival occur. 

Improvement in surgical supportive mea- 
sures, and radiation therapy technologic ad- 
vances in the last 25 years have not pro- 
duced the expected largeincreasein survival. 
Such improvements that have occurred 
have been marginal, as shown in Table r. 

It would appear, therefore, that the max- 
imum survival rate possible has now been 
reached by this combined surgical-radio- 
therapeutic approach, and an alternative 
or additional modality would have to be 
employed to raise the survival rate further. 


With the rapid development of chemo- 
therapy in the treatment of malignant dis- 
ease, the use of such an agent seemed an 
appropriate avenue to explore. Numerous 
chemotherapeutic agents have been found 
to be effective, especially in the control of 
lymphomata or reticulosis, although the 
chemosensitivity of the "solid" tumors, 
with the sole exception of Wilms' tumor 
and chorion epithelioma, has on the whole 
been disappointing. 

The work of Long e£ 27.5 and Roberts and 
Cole? appeared to demonstrate irrefutably 
the presence of the circulating cancer cell 
in the peripheral blood, and further showed 
a quantitative correlation between the ex- 
tent of the malignancy and the circulating 
cell count; a rise in count associated with 
manipulative procedures of the primary 
tumor and a decrease in cell count when 
the appropriate chemotherapeutic agent 
was given systemically. The latter finding 
appeared at last to be the nearest approach 
toa chemotherapeutic-malignancy-sensitiv- 
ity test analogous to antibiotic sensitivity 
and bacteriologic work. Although this work 


TABLE I 


5 YEAR SURVIVAL-MALIGNANCY FREE: 
COMPARISON OF RESULTS OVER 
20 YEAR PERIOD 


(Stages I and IIL—Operable) 


Per Cent ; Year Malignancy Free 


Engelstad? 64 
McWhirter’ 58 
Haagensen*4 59 
Manchester!? $6 





* From the Department of Radiotherapy, Newcastle General Hospital, Newcastle upon Tyne, England. 
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was subsequently disproved, it seemed 
logical that many viable tumor cells do 
seed through the blood stream and become 
the foci of subsequent metastases. Further- 
more, the administration of a chemother- 
apeutic agent could affect both the primary 
tumor as well as the viability and quantity 
of these circulating cells. This, together 
with the aforementioned proven effectivity 
of chemotherapy in the management of 
Wilm’s tumor and chorion epithelioma, 
suggested that a chemotherapeutic agent 
as an added modality to surgery and radio- 
therapy in the radical treatment of carci- 
noma of the breast might be instrumental 
in effectively raising the survival rates. 

There has been recent interest and 
thought veering towards the part that the 
body defences have to play in the control 
of malignancy of carcinoma of the breast. 
It has been suggested that absence of 
natural immunity protection leads to the 
development of distant metastases, and 
that accepted treatment methods now em- 
ployed may, in fact, lead to a fall in sur- 
vival rate by a breakdown of this immunity 
mechanism. Bond! suggests, therefore, that 
“castration, chemotherapy, corticoids and 
radiation are best deferred until metastatic 
disease is active, the disease is uncontrol- 
lable and immunity protection has broken 
down,” and that management of the pri- 
mary tumor should be by “gentle local 
mastectomy.” Furthermore “there is no 
place in the early stages for ill chosen 
chemotherapy only 5 fluorouracil appear- 
ing to be safe, being the only nonlympho- 
penic agent." 

It was felt, however, that a trial should 
be attempted to investigate the effectivity 
of a chemotherapeutic agent used as an 
adjuvant to surgery and radiotherapy in 
operable cases of carcinoma of the breast. 

In conjunction, therefore, with the De- 
partment of Surgery at the Newcastle Gen- 
eral Hospital it was felt that a randomized 
trial should be undertaken in which 2 
groups of cases were to be compared. 


Group I. Those cases treated in the pre- 
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viously routine manner of surgery 
with postoperative irradiation. 

Group II. Cases treated by surgery 
and radiation therapy with the addi- 
tion of pre- and postoperative chemo- 
therapy. 


In this way the number of variants in the 
treatment plan was kept to a minimum, 
i.e., the presence or absence of chemo- 
therapy. Cyclophosphamide was chosen as 
the chemotherapeutic agent, being of a 
relatively mildly toxic nature as Judged by 
the known depression on the bone marrow 
following systemic use. 

The surgical procedure was not limited 
to one type of operation, either a simple or 
radical mastectomy being undertaken de- 
pendent on the site and size of the primary 
tumor. In the majority of cases, however, 
a simple mastectomy was the operation 
employed in both groups. 


TECHNIQUE 


Cases were included of carcinoma of the 
breast Stage 1 and Stage r1 Steinthall class- 
ification, f.e., confined to breast and/or 
axilla, in good general condition and under 
the age of 7o years. Full routine investiga- 
tional procedures were carried out prior to 
hospital admission. Cyclophosphamide was 
administered on hospitalization by daily 
intravenous injection at a dose of 2-3 
mg./kg./body weight. The preoperative 
chemotherapy was commenced 4 days prior 
to surgery, a fifth injection was given on 
the day of the operation and for 5 days 
postoperatively. A full blood study was 
undertaken every other day during the 
patient's stay in hospital and subsequently 
at weekly intervals. Details of the condi- 
tion of the wound were noted and delays 
in wound healing recorded. Subsequently, 
radiotherapy was administered, dependent 
on wound healing, using a high energy 
cobalt 60 machine by a constant plan of 
application and dosage with daily frac- 
tionation and a 3 field distribution. The 
degree and extent of the reaction were 
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noted in detail with length of time the 
reaction lasted. 

Routine follow-up was then proceeded 
with in the usual way. 


RESULTS OF TRIAL 


WOUND HEALING 


There were no adverse effects noted on 
wound healing. The rate and time of heal- 
ing being almost identical in both groups, 
as shown in Table rr. 

Hematoma and seratoma occurred in 
about 10 per cent of cases in both groups, 
and wound infection was similarly negli- 
gible. 


REACTIONS 


The enhancement of skin reactions by 
the combination of actinomycin D and ir- 
radiation in the treatment of Wilms’ tu- 
mor is well known. In this series no evi- 
dence of reaction potentiation was demon- 
strated. The reactions were classified as: 

2nd degree—signifying dry desquama- 
tion and 

3rd degree—signifying moist desquama- 
tion or vesication. 

Analysis showed a similar distribution 
and degree of reactions in both groups 
(Table 11). 


EFFECT ON BLOOD CELL COUNT 


Cyclophosphamide, being a potent cyto- 
toxic agent in common with other alky- 
lating agents, could be expected to have 
toxic effects on the bone marrow. 

Leukopenia and thrombocytopenia are 
foreseeable effects and could have been a 
limiting factor in the continued use of this 
agent. In this series the effects, as expected 
from previous experience, could be classi- 
fied as mild. Less than one-quarter of the 


TABLE IT 
COMPARISON OF WOUND HEALING TIMES 
(weeks) 
Chemotherapy AV 2.5 Mean 2 
Control AV 2.8 Mean 2 
AV= average. 
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Tage III 
COMPARISON OF REACTIONS 

D No. of 

ere Patients 
Chemotherapy and I5 
31d 28 
Control 2nd II 
3rd 29 


and degree - dry desquamation. 
3rd degree = moist desquamation. 


cases had a fall in white blood cell count 
below the 2,000/cu. mm. mark and in these 
the initial count was not unduly low; in 
retrospect, this leukopenia could not have 
been forecast at the outset. It was found 
that the fall in white blood cell count was 
almost entirely due to the polymorpho- 
nuclear depression, and the absolute lym- 
phocyte and platelet count falls were mini- 
mal. In most cases the blood cell count had 
returned to pretreatment levels within 1 
month of cessation of chemotherapy but 
in those cases with lower blood cell counts, 
as might be expected, the return to initial 
level was delayed up to 4 weeks later. 


ALOPECIA 


Epilation occurred in 20 per cent of cases 
in the chemotherapy group. This was 
usually complete. In most cases regrowth 
of hair was complete in 3 to 6 months but 
not always of the same color, texture or 
quality. 


GENERAL UPSET 


General upset in the form of nausea, 
anorexia, etc., was minimal and chemo- 
therapy cystitis was not noted. 


EFFECTS ON MALIGNANCY 


Survey of the over-all or crude survival 
at a minimum of 3 years following treat- 
ment shows that those cases treated with 
chemotherapy in addition to surgery and 
irradiation fare appreciably worse than 


those without this added modality. This 
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'Tasns IV 
CRUDE 3 YEAR SURVIVAL FIGURES 


Control 
Alive and cancer free 25 
Dead or recurrent I5 





difference in survival is on the borderline 
of being highly significant statistically 
(Table tv). 

Analyzed in greater detail, according to 
the extent or stage of the malignancy, the 
survival figures for each stage are shown in 
Tables v and vi. 

It 1s evident that the above differences 
between the 2 groups are due almost en- 
tirely to the decrease in survival in the 
Stage II or more advanced tumors, that is, 
in cases already with established metas- 
tases. 

Analysis of the sites of metastases ac the 
time of death shows a considerable in- 
creased incidence in both generalized and 
bone secondary metastases in the chemo- 
therapy group, suggesting an enhancement 
of blood stream dissemination for this 
group of cases (Table viz). 

It can be assumed, therefore, that the 
addition of the chemotherapeutic agent 
has not prevented the establishment of 
systemic metastases in the Stage 11 cases 
where the numbers of metastasizing viable 
cells can be assumed to be greater. 


CONCLUSIONS 


It can be concluded from the trial that: 
Tase V 


3 YEAR SURVIVAL-CONTROL GROUP 


(control—number 40) 


Alive Stage I 1S 
Stage IT 10 
Dead Stage I 5 
Stage IT 8 
Alive (rec.) Stage I I 


Stage II I 


——M 
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TABLE VI 
3 YEAR SURVIVAL—CHEMOTHERAPY GROUP 


(cyclophosphamide—number 43) 


Alive Stage I 16 
Stage II 2 
Dead Stage I [s 
Stage II 17 
Alive (rec.) Stage I I 
Stage II 2 


(1) in the survival of operable cases of 
carcinoma of the breast treated by this 
combination of surgery, irradiation and 
the chemotherapeutic agent cyclophospha- 
mide, the results at a minimum of 3 years 
postoperatively are considerably worse than 
a similar group treated with surgery and 
irradiation only; and (2) the chemotherapy 
has failed, principally in the more advanced 
cases, and, furthermore, the increase in 
generalized and bone secondary metastases 
in the chemotherapy group, presumably 
due to blood stream dissemination, indi- 
cates that this failure occurred in the very 
cases where it was hoped that some degree 
of control would be effected. 

The differences between the 2 groups are 
found to be on the borderline of high sig- 
nificance statistically and would appear to 
lend support to the thesis that “there is no 
place in the early stages for ill chosen chem- 
otherapy" despite the absence of lym- 
phopenia. 


SUMMARY 


A report is presented of a randomized 
clinical trial to investigate the effects of 


Tase VII 
SITES OF METASTASES— BOTH GROUPS 
(per cent deaths) 
Chemotherapy Control 

Generalized 
Chest 

Bone 

Coincident 
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adding a chemotherapeuticagent, #.¢.,cyclo- 
phosphamide, to the routine modalities of 
surgery and radiation therapy in the rad- 
ical treatment of operable carcinomata of 
the breast. 

The rationale, protocol and method are 
outlined and the results shown. Assess- 
ment of both immediate as well as longer 
term effects on malignancy 1s made. 

No undue side effects are noted but the 
malignancy control in the group given 
chemotherapy at a minimum of 3 years 
postoperatively is appreciably worse than 
in the group not given this agent. 


Department of Radiotherapy 
Newcastle General Hospital 
Westgate Road 
Newcastle upon Tyne 
England 
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DISTANT METASTASES AS AN EVALUATION OF 
THE TREATMENT OF BREAST CANCER* 


By F. M. NICHINI, M.D., and K. C. TSIEN, M.A. 


PHILADELPHIA, PENNSYLVANIA 


De the period 1940-1969, 1,055 
postmastectomy patients with carci- 
noma of the breast were seen in the Radio- 
therapy Department of Temple University 
Hospital. In the present report only 3 cate- 
gories will be discussed (Table 1, Categories 
A, B and C). 


MATERIAL AND METHOD 


Patients in Category A are confined to 
the period 1956-1963 in contradistinction 
to the other 2 categories which are taken 
from the whole 29 year period under study. 
The eventual aim is to extend Category A 
to encompass the whole series, but because 
of the stringent requirements necessary for 
inclusion in this group, only the period 
1956-1963 has been covered for this pre- 
liminary report. 

All the cases in this study were clinically 
Stage 1 or II breast cancers treated by 
radical mastectomy and postoperative ir- 
radiation to the lymph node drainage areas. 
In order to be included in Category A, 
clinical manifestation of metastases had to 
be confirmed by biopsy, roentgenography 
or autopsy. It was mandatory that the 
death of the patient be due to the direct 
effect of hematogeneous metastatic disease. 
Deaths from unrelated causes, despite the 
presence of hematogeneous metastases, 
were excluded from this category as were 
all cases in which a second primarv malig- 
nancy of any form was diagnosed during 
life or discovered at postmortem examina- 
tion. Sixty-nine patients are included in 
this group. 

Category B consists of 64 cases taken 
from the whole series who are to date still 
alive without any evidence of active dis- 


TABLE I 


CASES OF POSTMASTECTOMY PATIENTS SEEN IN 
RADIOTHERAPY DEPARTMENT OF TEMPLE 
UNIVERSITY HOSPITAL 1940-1969 


Category 


A. Patients dead from bloodborne meta- 
stases 


B. Patients now living free from disease 
for a minimum of 5 years up to last 
follow-up examination (Tanuary 1970) 


C. Patients living with metastases up to 
last follow-up examination (January 


1970) 


D. Patients dead from disease and other 
causes (January 1970) 


E. Lost to follow-up 
F. Consultation only 


Total 





ease, either in the form of regional recur- 
rence or bloodborne metastases. Only cases 
seen up to December, 1964 and still alive 
and disease free are included. 

The 7 cases in Category C are alive, but 
have proven bloodborne metastases. 

The survival curve for patients in Cate- 
gory A (Fig. 1) shows a 31.5 per cent 5 
year survival which ts comparable to other 
published data for a similar group.‘ The 
interval, within this group, from mastec- 
tomy to the development of manifestation 
of metastases shows that over 80 per cent 
of patients developed metastases within 5 
years of their mastectomies (Fig. 2). This 
observation also compares favorably with 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


175, 1979. 


From the Temple University Hospital, Philadelphia, Pennsylvania. 
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Cutler e a/.’s much larger series? in which 
80.3 per cent had developed metastases by 
5 years (Table 11). | 

With the development of bloodborne me- 
tastases, roughly 75 per cent of the pa- 
tients died within 2 years and practically 
all had succumbed within 5 years of their 
manifestation (Fig. 3). 

The reason for dividing the matertal into 
3 categories is to facilitate analysis of perti- 
nent prognostic factors that might be ob- 
served. Was there, as it were, a difference 
between Category A and B that could have 
been identified at the onset of the disease 
and which could have helped determine the 
likely outcome? 

Apart from a few patients on protocol 
study the bulk of the patients referred to 
the department for postmastectomy irradi- 
ation had positive ipsilateral axillary lymph 
node involvement. Patients with outer 
quadrant lesions without axillary lymph 
node metastases were not irradiated. Me- 
dial quadrant lesions with negative ipsi- 
lateral axillary lymph nodes did receive 
postoperative irradiation. 


RESULTS 

LYMPH NODE INVOLVEMENT 
In the analysis of the significance of 
lymph node involvement, only outer quad- 
rant or central primary lesions are in- 
cluded since the data from medial quadrant 
lesions would have a different significance 





9 10 1i 12 13 14 15 16 
YEARS FROM TREATMENT 


Fra. 1. Breast cancer cases seen at Temple Uni- 
versity Hospital with bloodborne metastases: per 
cent survival. 
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% 100 





3 14 15 


Years 


Fie. 2. Per cent of patients versus time interval 
from mastectomy to development of manifesta- 
tion of metastases. 


when attempting to correlate the prognostic 
value of axillary lymph node involvement. 
Metastases beyond the breast to the inter- 
nal mammary chain can, for example, oc- 
cur with a medial quadrant lesion without 
ipsilateral axillary lymph node metastases. 

There appears to be little evidence to 
support the view that minimal axillary 
lymph node involvement is suggestive of a 
better prognosis;9^? indeed the striking 
feature is that massive axillary lymph node 
metastases denote no worse prognosis than 


TABLE H 


INTERVAL FROM PRIMARY TREATMENT TO THE 
MANIFESTATION OF METASTASES 





Temple University 
Hospital Data Cutler a al. Data* 
No. of No. of 
Pa- Per Cent | Pa- Per Cent 
tients tients 
I2 mo. 9 14.8 184 24.7 
12—23 mo. 16 26.2 IBI 24.3 
24—35 mo. 15 24.6°83.6 | 105 14.1,80.3 
36-47 mo. 8 13.1 79 10.6 
48-59 mo. 3 49 49 6.6 
$— 9 yr. 8 13.1 IO3 13.8 
IOd- yr. 2 3:2 44 5.9 
Total 61 745 


— * Interval from diagnosis of breast cancer to diagnosis of dis- 
seminated disease, 





Tie. 5. Per cent of patients versus time from mani- 
festation of metastases to death. 


2 or less positive lymph nodes in the Cate- 
gory A cases (Table 111). 

This trend is further supported by the 
figures for the category B group where in 
the case of the still surviving patients a 
greater proportion of those with mors ex- 
tensive lymph node disease have out-lived 
the group with involvement of 2 lymph 
nodes or less (Table rv). 


TUMOR GRADE 


These 2 categories, A and B, are com- 
parable in terms of clinical stage of the 
disease, age, location of the primary tumor 
and treatment. They differ considerably 
however, with regard to the histologic grad- 
ing of their primary tumors. In the dead 
group, 26 out of the 35 were Grade iu 
tumors, whereas only 2 of the 25 living 
patients had primary tumors of this grade. 


'TABLE III 


AXILLARY LYMPH NODE INVOLVEMENT IN PATIENTS 
DEAD FROM BLOODBORNE METASTASES 


Dead Within Period Shown 


No. of 
Lymph 
Nodes 


2 or less 


374 





g or over 
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Taste IV 


AXILLARY LYMPH NODE INVOLVEMENT 
IN LIVING PATIENTS 


Patients Presently Alive 





No. of and Cancer Free 
Lymph Nodes 
$—9 yr. Io yr. and over 
8 5 
6 
§ or more 8 





The numbers in these groups are small, but 
it would appear that a greater proportion 
of those still living who had 5 or more in- 
volved axillary lymph nodes had Grade 1 
or II primary tumors. 

A significant correlation exists between 
the grade of the primary tumor and the oc- 
currence of bloodborne metastases. Of the 
46 patients with Grade nur primary tu- 
mors, 39 had metastasized within 5 years of 
their mastectomies. Only 10 of 38 cases 
with Grade 1 or 11 tumors had metastasized 
within the same time period (Table v). 


MENOPADSE 


Age 50 was taken as the determinant of 
the menopause; patients 50 years old or 
younger were considered premenopausal. 
In every other respect pre- and postmeno- 
pausal groups were comparable, even to the 
actual number in each group as well as to 


TABLE V 


HISTOLOGIC GRADING 


No. of Patients 





ÍandII, IHN Total 
Free from metastases 
for 5 years or more" 28 7 35 
Metastases developed 
within 5 years IO 39 49 
Total 38 | 46 | 84 





* Duration from the time of primary treatment (mastectomy). 
Chi-square with Yates’ correction 27. 
Conclusion: highly significant. 
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TABLE VI 
INFLUENCE OF MENOPAUSE 


Post- 


No. of Patients meno- | Total 


Free from metastases 
for § years or more* 
Alive, free of 
metastases 
Alive, now with 
metastases 
Dead, due to 
metastases 


35 25 


(29) 


Developed metastases 
within 5 years* 
Alive with meta- 
stases 
Dead, due to 
metastases 


38 65 


Total 


140 





* Duration from the time of primary treatment (mastectomy), 
Chi-square with Yates’ correction= 1.5. 
Conclusion: not significant. 


the relative numbers that developed me- 
tastases within 5 years (Table v1). 

Theinfluenceof tumor gradeon survival is 
seenin Table vit,a comparison inwhich 40 of 
the 55 patients who died had Grade 11 
tumors, whereas only 4 of the 28 living 
patients had tumors of this grade. 


TaBLeE VII 


TUMOR GRADE COMPARISON IN PRE- AND 
POSTMENOPAUSAL GROUPS 










C Dead From | Living Cancer 
ategory Metastases Free 
Tumor Grade |I and II I and II III 
Premenopausal 
group I 
17 Grade I and II 
18 Grade III 
Postmenopausal 
group 10 3 
: 22 Grade I and IT 
26 Grade III 
Total 15 4 
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Taste VIII 


PREMENOPAUSAL GROUP 


Free from metastases 
for 5 years or more 


Metastases developed 
within 5 years 





Total 


| 


* Castration at the time of mastectomy. 


A comparison of 20 patients castrated at 
the time of their mastectomies with 20 pre- 
menopausal women not castrated at the 
time of mastectomy shows that the latter 
were not adversely affected by foregoing 
ovarian ablation (Table vu). 

The patients castrated at the time of 
manifestation of metastases had a greater 
over-all survival time from mastectomy to 
death than those who underwent castration 
at the time of mastectomy, as well as a 
more prolonged interval between the mani- 
festation of metastases and death (Table 
IX). 


DISCUSSION 


Assessment of the premenopausal group 
is difficult because of the small number of 
cases available. Some observations may 


Taste IX 
SURVIVAL FOLLOWING CASTRATION 


Mean Survival in Months 


eae Metas- | Mastec- 
Meta- tases to | tomy to 
tasei Death | Death 
Castration at time of 16 5 21 
mastectomy 
(7) 
Castration at mani- 36 20 56 
festation of meta- 
Stases 
(16) 
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however be made. The occurrence of me- 
tastases within 5 years in those that under- 
went prophylactic castration may reflect a 
high proportion with occult metastases at 
the time of castration, or a lack of control 
of the progression of established metastases 
by this procedure, or a combination of both 
factors. There certainly was not an over- 
whelming number of patients developing 
metastases in the group that was not sub- 
jected to ovarian ablation at the time of 
mastectomy. It would appear that prophy- 
lactic castration is no guarantee for tumor 
control, and since effective palliation with 
prolongation of life occurred in those re- 
ceiving therapeutic castration, the latter 
procedure is to be preferred. All the castra- 
tions in this series were by surgical ablation. 

In this study, to date, the number of in- 
volved lymph nodes per se, does not appear 
prognostically significant. It may well be 
that the number of lymph nodes should be 
considered with respect to the tumor grade, 
since this may be taken as an index of the 
propensity of the tumor to produce hema- 
togeneous metastases and to invade the re- 
gional lymph nodes. In those cases where 
lymphatic invasion is well advanced, but 
bloodborne metastases occur late, a large 
number of axillary lymph node metastases 
would be expected with corresponding good 
prognosis. 

There is no doubt that the tumor grade! 
is the most significant prognostic index in 
this study. It represents a spectrum of tu- 
mor characteristics by which the pathol- 
ogist can classify a tumor by giving it a 
Grade usually between 1 and 1v. It would 
seem logical to divide the grades merely 
into 2 main groups: those with the favor- 
able characteristics and those with the un- 
favorable ones, thus doing away with the 
intermediate groups in an attempt to re- 
duce confusion. 

In the assessment of the cases in Cate- 
gory A the interval between mastectomy 
and the manifestation of metastases was 
compared to the length of survival subse- 
quent to the manifestation of bloodborne 
metastases. 
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The tumor free period from mastectomy 
to the manifestation of metastases was 
called f, and the period from metastases 
to death, 7. The ratio #/f was called the 
Prognosis Factor. 

This factor may be expressed by the 
equation: 


H 1 
Prognosis Factor — F == 7 F(f, x, », z), 


where x, y, z represent various prognostic 
factors such as tumor grade, number of | 
involved axillary lymph nodes, etc. 

Currently in progress is a study to ascer- 
tain the relative values of the various prog- 
nostic factors involved by substituting 
X, y, Z, by data from the present series. 


CONCLUSION 


In the reported series 497 patients died 
from their breast cancer despite the fact 
that they all had clinically Stage 1 or n 
lesions treated by radical mastectomy. 
Even though this series is biased towards 
cases with axillary lymph node disease 
(hence the referral to a radiotherapy de- 
partment), the primary treatment was 
effective in controlling the regional aspect 
of the disease, but was grossly inadequate 
in the over-all control of the patient’s 
malignancy. 

Present therapy for operable breast can- 
cer fails to take into account the large 
number of patients who have already de- 
veloped occult bloodborne metastases. Ef- 
forts should be directed to the establish- 
ment of more effective methods of identi- 
fying occult hematogeneous metastases 
prior to surgery. The recognition of the 
patient with occult disseminated disease 
would be the most effective prognostic in- 
dex available. Until this goal can be 
achieved, the value of tumor grading should 
not be ignored. 


F. M. Nichini, M.D. 
Radiotherapy Department 
Temple University Hospital 
Philadelphia, Pennsylvania 19140 
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THE USE OF THERMOGRAPHY IN 
DETECTION OF METASTATIC BREAST CANCER* 
By CORINNE FARRELL, M.D., JOHN D. WALLACE, A.B., and 
CARL M. MANSFIELD, M.D. 


PHILADELPHIA, PENNSYLVANIA 


THERMOGRAM is a graphic display 
of infrared emission from a body 
made by a scanning device. 

Total body thermography is a technique 
that has been used at Thomas Jefferson 
University Hospital during the past 4 
years. Preliminary study indicates that 
this technique of total body thermography 
can be an aid in determining the presence 
of recurrence and metastases of primary 
breast carcinoma, as well as the recurrence 
of a second malignancy. It may also be 
an aid in distinguishing benign and malig- 
nant disease. 

This paper presents the evaluation of 
thermography in 126 patients with known 
carcinoma of the breast. 

We use the Smith-Pyroscan, which is a 
high speed infrared scanner that givesa 
paper record for interpretation. The po- 
larity of our studies has been selected so 
that the warmer areas are recorded darker 
than the colder areas? This polarity re- 
versal has tended to increase the accuracy 
of interpretation. = 


PROCEDURE 


After removing all clothing, the patient 
is exposed for Io to 12 minutes in an ex- 
amining room where the ambient tempera- 
ture has been stabilized to 68°F. The entire 
surface of the body is then scanned in the 
anterior, posterior and both lateral projec- 
tions. Our scanning device is capable of 
examining a 24 X24 inch area in 30 seconds 
making 40,000 separate temperature mea- 
surements. Because of the small area 
scanned, the body is done in segments. De- 
tails of instrumentation, procedure and in- 


terpretation have been documented else- 
where.!-5 


RESULTS 


The scans were read without prior knowl- 
edge of the patient's clinical status. The 
medical] and radiation therapy records, 
roentgenograms, nuclear medicine studies, 
and pathologic material were reviewed ap- 
proximately 6 months after the study. Six 
hundred and eighty-two areas of interest 
were studied; 378 of these areas were ther- 
mographically negative and were confirmed 
as such by conventional diagnostic tech- 
niques; 211 areas of interest were read as 
positive by thermography (Table 1). These 
latter areas were confirmed by conventional 
techniques: 98 by roentgen examination, 
53 by pathology, surgery or autopsy mi- 
croscopic findings; 17 by nuclear medicine 
studies; and 43 by physical examination. 
Of interest are 7 findings originally con- 
sidered false positive because of the nega- 
tive conventional diagnostic studies. In 3 
to 6 months additional roentgen studies 
were positive. In these instances, the ther- 
mogram had detected the lesion prior to 


Taste | 


RESULTS IN 126 BREAST CANCER PATIENTS 


Results by conven- 









Results by tional technique 
thermography sen 
Negative | Positive Total 
Negative 21 399 
Positive 211 283 
232 682 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


1—5, 1970. 


From the Department of Radiology, Thomas Jeffersor University, Philadelphia, Pennsylvania 
Supported in part by PHS Training Grant from NCL and Public Health Service Grant 5-TOI-CA-s 109. 
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TABLE II 


SUMMARY OF THERMOGRAPHIC FINDINGS IN PATIENTS 








Per 
No. = 
Cent 
Confirmed thermographic findings — $89 87 
l'alse positive findings 72 lo 


l'alse negative findings 21 3 


other studies. Seventy-two suspected areas 
were not proven abnormal by conventional 
techniques, giving a false positive rate of 
approximately 10 per cent. 

The false negative rate in this series was 
3 per cent. There were 21 areas of pa- 
thology proven by conventional techniques 
to have pathology, but reported as having 
negative thermographic findings. A review 
of the thermography examinations failed to 
reveal the presence of thermographic ab- 
normality (Table 11). 

In the areas where conventional tech- 
niques indicated no pathologv, the thermo- 
gram was read as positive 25—30 per cent 
of the time. This high false positive figure 
may have been due to 2 factors: initial in- 
experience of the reader in the interpreta- 
tion of total body studies; and the earlv 


= 
a 
3: 





l'1G. 1. An anterior thorax thermogram of a 58 year 
old female showing an increase in temperature of 
a second primary carcinoma of the breast (A); 
the nipple (B). The increased temperature areas 
outlined by the arrows (C) were interpreted and 
confirmed as palisading vessels in the previous 
left mastectomy scar. Biopsy and radical mastec- 
tomy confirmed adenocarcinoma of the right 
breast, 5 years following the same procedure for 
adenocarcinoma of the left breast. 
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Fic. 2. Thermogram of a $1 year old female with 
histologic proof of recurrence in the operative site 
13 years following radical mastectomy for adeno- 
carcinoma of the right breast. The area of in- 
creased temperature outlined by arrows (A) is a 
recurrence in the skin of the right breast and skin 
overlying the sternum. Other structures are: ( B) 
right axilla; (C) left breast; and (D) umbilicus. 


high index of suspicion of the referred ra- 
diation therapy patients. It is our impres- 
sion that the false positive examination 
rate has been reduced as the study has 
progressed. 

In the prebiopsy or pretreatment patient 
evaluation, thermographv of the breast has 
been used as a clinical modalitv at this in- 
stitution since 1966 and has proven to be a 
sensitive detection technique, especially 
with early primary lesions.! ^7? 

Occurrence of a second primarv lesion is 
possible in patients with this disease, so 
that the use of this technique at follow-up 
intervals is rewarding. The thermogram in 
Figure 1 demonstrates an area of increased 
temperature in the right breast. Biopsy 
and radical mastectomy gave microscopic 
proof of a second adenocarcinoma of the 
breast. The left breast had been removed 
5 years previous to this examination. 





Recurrence of a primary breast car- 
cinoma is frequently found. In Figure 2, the 
area of large increased temperature seen on 
this anterior thorax thermogram was his- 
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ic. 3. The anterior trunk thermogram shows areas 
of increased temperature in the region of the 
mastectomy scar, skin in operative area, and 
a metastatic lateral edge of the sternum (A) and 
left breast (B). Biopsy of skin areas and roent- 
genograms of the sternum confirmed recurrence 
and metastasis of adenocarcinoma of the breast. 
This 41 year old female underwent radical mas- 
tectomy and postoperative radiation therapy 8 
months prior to this study. Other structures in- 
clude: (C) opposing skin surfaces of anterior chest 
and breast; (D) umbilicus; (E) left lateral edge of 
Pfannenstiel’s crease and (F) inguinal crease. 
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tologically proven to be recurrence of an 
adenocarcinoma of the breast. The breast 
had been amputated 1j years previous to 
this study. Metastatic bone disease occurs 
frequently in this'neoplasm. In' Figure'3 the 
thermogram shows increased temperature 
in the right side of the sternum. Roentgeno- 
grams confirmed the presence of a bone 
metastasis. 





Fic. 4. (4) Anterior thermogram of the pelvis of a $5 year old female with microscopically proven carcinoma 
of the breast metastatic to the ovary. The area of increased heat in the mid pelvis 1s thought to represent 
metastatic disease to the ovary and peritoneum. (A) Umbilicus; (B) metastatic disease of the ovary and 
peritoneum; (C) inguinal fold. (B and C) Anterior thermograms of the pelvis 3 weeks and 6 weeks following 


beginning of chemotherapy. 
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Carcinoma of the breast can metasta- 
size to the ovary. In Figure 44 the thermo- 
graphic study of the abdomen shows a very 
large area of increased temperature in the 
pelvis. Exploratory laparotomy confirmed 
the diagnosis of metastatic breast disease 
to the ovary. Follow-up examinations at 3 
and 6 week intervals (Fig. 4, B and C) dem- 
onstrate decrease in the size of the pelvic 
mass, while the patient underwent chemo- 
therapy. 

Liver metastasis has also been found. In 
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Fic. §. This mirror image anterior thermogram of 


the abdomen demonstrates an area of increased 
temperature in the region of the liver as outlined 
by arrows (C). Isotope scan confirmed abdominal 
liver uptake due to metastatic disease. Other 
structures include: (A) remaining left breast; 
(B) breast and anterior chest skin apposition; 
(D) Pfannenstiel's crease and inguinal crease; and 
(E) patient drape. 
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. A 53 year old female with biopsy and radical 
mastectomy for adenocarcinoma of the left breast. 
(4) Thermogram of the posterior thoracolumbar 
region I year post mastectomy for carcinoma of 
the right breast. The area of increased temperature, 
as outlined by arrows, was thought to be disk dis- 


ease rather than metastatic disease. (B) The 
oblique view of the lumbar spine demonstrates the 
myelographic findings of herniated nucleus pul- 
posus, as marked by arrow. Surgical exploration 
confirmed the suspicion of disk disease. 


Figure 5, the area of increased tempera- 
ture in the anterior view of this abdomen 
represents metastatic disease as proven by 
needle biopsy. The primary was carcinoma 
of the breast. 

The association of benign disease with 
malignancy is sometimes forgotten, par- 
ticularly if there is a possibility or prob- 
ability of metastatic disease. In Figure 6, 
the thermogram demonstrates an area of 
increased temperature in the L3, 4, 5 re- 
gion, that was thought to represent disk 
disease in this postmastectomy patient 
rather than metastatic disease.? The myelo- 
gram (Fig. 65) and surgical exploration 
confirmed the presence of disk disease. The 
primary was a histologically proven adeno- 
carcinoma of the breast 3 vears prior to 
this examination. 

Metastatic pulmonary disease can be de- 
tected, but it 1s difficult to interpret unless 
mediastinal lymph nodes are involved. 
Lymph nodes in the axilla have been found, 
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but it has been our experience that vascular 
changes after surgery in the lateral scan 
and the difficulty in cooling this area of the 
body make interpretation difficult. 


SUMMARY 


Our experience to date has shown that 
total body thermography can be an aid in 
the search for metastatic disease in pa- 
tients with carcinoma of the breast. In our 
series of 126 patients, we found a true pos- 
itive rate of 87 per cent, a false negative 
rate of 3 per cent, and the false positive 
rate was approximately Io per cent. Of 
considerable interest were 7 false positive 
thermograms which were converted to true 
positives in 3 to 6 months after the original 
study.. 

We have found total body thermography 
useful in locating the site and extent of a 
primary lesion, a second carcinoma of the 
breast or recurrent and metastatic lesions. 
It has also been an aid in differentiating 
associated benign disease. This examina- 
tion is inexpensive, consumes little time, 
causes no patient discomfort and has the 
added advantage of no exposure to ionizing 
radiation. This technique is capable of 
detecting early manifestations of metastatic 
disease, but such manifestations of dis- 
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ease should be confirmed by conventional 
techniques at this time. 


Corinne Farrell, M.D. 
Department of Radiology 
University of Missouri Hospital 
Columbia, Missouri 65201 
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AIR AXILLOGRAPHY* 


By DENISE OUIMET-OLIVA, M.D, 


MONTREAL, QUEBEC, CANADA 





ECENTLY, in à panel discussion con- 
cerning breast cancer, a group of sur- 
geons reproached the radiologists for hav- 
ing concentrated their efforts on the mam- 
mary gland to the exclusion of the axilla. 
This region is still being examined by mm- 
accurate palpation. There is, of course, 
Iymphography of the upper limb, but this 
examination, besides being somewhat com- 
plicated as a routine examination, does not 
show some groups of Ivmph nodes, and a 
lymph node which is totally invaded by a 
malignant tumor can be missed. The pur- 
pose of this paper is to present a new 
method of demonstrating axillary lymph 
nodes: the air axillography. 


METHOD 


The axılla on the affected side is shaved, 
cleansed and a local intradermic anesthesia 
is used. A tourniquet is placed at the level 
of the inferior insertion of the deltoid 
muscle to prevent air leakage along the 
arm muscles. Finally, 200-300 cc. of air is 
injected into the prepared area (Pig. 1). A 
subcutaneous emphysema is thus produced 
which, owing to brachial compression, re- 





Fig. t. Air is injected into the axilla under aseptic 


conditions after an intradermic anesthesia. A 


tourniquet is applied on the arm. 





is a malignant tumor 
and hypervascularity 


Mammogram. There 
irregular contours 
(atypical epithelioma). 


MIG. 2. 
with 


mains clustered in the axilla and creates a 
contrast to its contents. 

This examination 1s complementary to 
mammography. Axillary roentgenograms 
are taken before and after the air injection. 
It is recommended that the study be per- 
formed bilaterally in order to have a con- 
trol side as is done in mammography. 
Tomography may be used also to complete 
the examination. | 


ADVANTAGES 


The study is very simple to pertorm. The 
injected air resorbs completely in approxi- 
mately 2 days. COs or nitrogen protoxide 


could be used but the handling of these 


* From the Department of Radiology, Notre-Dame Hospital, Montreal, Quebec, Canada, 





Fic. 3. Air axillogram. A 3 cm. lymph node and 
smaller lymph nodes can be seen which were 
histologically invaded by carcinoma and clinically 
undetected in an obese woman. 

gases and the manometric. verifications 

complicate the technique. 
The time required for the examination 1s 

3-5 minutes. 

There is no difficulty in the eventual 
histologic studies of the axillary lymph 
nodes. 


INDICATIONS 


This examination is useful in the detec- 
tion of breast cancer, as it helps to estab- 





l'1G. 4. Mammogram. There is a central spiculated 
density; however, no mass was palpated. Ratio 
of the diameter of vein (RDV) — 1.8. (Scirrhous 
epithelioma.) 
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Itc. §. Air axillogram. A question- 
able lymph node is seen. 


lish the stage of the tumor and thus in- 
dicates the treatment regimen. For pri- 
mary diseases of lymphoid tissue, this tech- 
nique also may give pertinent information. 


RESULTS 
This is a preliminary report, as we have 
only performed 15 air axillographies to 
date. Initially, only patients with breast 
cancers and obvious axillary lymphadenop- 
athies were chosen. Later, examinations 





lic. 6. Air axillogram. A 2 cm. lymph node from 
the central group was not palpated clinically. 


were performed on patients with breast 
cancer but in whom axillary lymph nodes 
were not palpable (Fig. 2; and 3). In this 
last group of patients, enlarged lymph 
nodes, which were not suspected clinically 
and which were positive for cancer in- 
vasion after removal on microscopic ex- 
amination, were demonstrated. This situa- 
tion is encountered particularly in obese 
patients where palpation of the axilla is 
dificult (Fig. 4; 5; and 6). Moreover, in a 
patient without a palpable breast mass 
and axillary lymph nodes, it was possible to 
locate both lesions with mammography and 
air axillography, respectively (Fig. 7, 4 
and 5; and 8, 4 and B). Also discovered 
with this technique were lymphadenop- 
athies in the axilla opposite a breast can- 
cer. A case of Kleinfelter's syndrome with 
bilateral gynecomastia and acute mastitis 
was examined by this method and large 
axillary lymph nodes were found. 

At the present time valid statistics can- 
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lic. 7. (4 and B) Mammograms. There is a 
malignant tumor in the upper right breast (4). 





bic. 8. (Æ and B) Air axillograms. Numerous lymph 
nodes in both axillae are seen which were clinically 
undetectable. 
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not be given due to the limited number of 
our cases, but air axillography appears to 
be an excellent and simple examination 
which aids in the investigation and helps 
to decide the treatment regimen 1n breast 
cancer and other pathologic processes in- 
volving the axillary region. 


SUMMARY 
Injection of air into the axilla is proposed 


as a new method for investigating breast 
malignancies and pathologic processes in- 
volving the axilla. 

The technique, advantages and a prelim- 
Inary report are presented. 


Department of Radiology 
Notre Dame Hospital 
1560 E. Sherbrooke 
Montreal 133, Quebec 
Canada 
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CLINICAL EVALUATION OF TRANSRECTAL 
PROSTATOGRAPHY* 


By HAJIME SUGIURA, M.D.,f and SUSUMU HASEGAWA, M.D. 


NAGOYA, 


MEE our original report of transrectal 

approach to the roentgenographic visu- 
alization of benign prostatic hypertrophy 
or hyperplasia, * we have continued to 
utilize this technique in cases of benign 
hyperplasia, carcinoma, inflammatory dis- 
ease and normal condition of the prostate. 
Observations now extend over a 28 month 
period during which time we employed the 
procedure in more than 100 patients with 
satisfactory results and without significant 
complications. 

The purpose of this study is to evaluate 
the roentgenologic findings in various dis- 
eases and the normal condition of the 
prostate, and to appraise the improved 
technique. A follow-up report seems justi- 
hed. 

Undoubtedly, the large number of meth- 
ods developed attests to the imperfection 
of any one of them, although indirect pros- 
tatography has been attempted by many 
investigators,2.5.9.1,151557 Direct prosta- 
tography, on the other hand—injection of 
contrast material (1 or 2 ml. of neoiopax 
solution) into the prostate gland itself 
through the urethra with a long McCarthy 
needle—was introduced by Soifer in 1938." 
The few investigators who have used this 
method obtained unsatisfactory results. 

Recently it was reported by us that 
successful visualization of the clear contour 
of the prostate in benign hyperplasia was 
done by way of direct puncture of the pros- 
tate via the rectal wall, followed bv opaci- 
fication with water soluble contrast ma- 
terial. Reports on such a method have not 
appeared previously in the literature. 

The transrectal approach was chosen in 
preference to the perineal route, because it 
Is the same as that used for transrectal 
needle biopsy of the prostate.!4-7.10.18 


JAPAN 


MATERIAL AND IMPROVED TECHNIQUE 

During the period from September 1967 
to December 1969, a total of 138 trans- 
rectal prostatographies have been per- 
formed on 121 patients in the Department 
of Urology of the Nagoya City University 
Medical School Hospital. 

The material consisted of 94 cases of 
benign prostatic hyperplasia, 14 cases of 

carcinoma of the prostate, 5 cases of non- 
specific prostatitis, and 8 cases of normal 
condition of the prostate gland. 

Serial transrectal prostatography was 
done in 10 of the 94 cases of benign hyper- 
plasia, in order to estimate reproducibility 
of the method. 

The details of the improved technique 
are as follows: Antibiotics are adminis- 
tered for 2 days before the dav of prostatog- 
raphy. The patient is prepared the eve- 
ning prior to prostatography with a cleans- 
ing soap suds enema. This is repeated the 
morning of the examination. Half an hour 
prior to the examination, 0.5 mg. of atropin 
sulfate and 50 mg. of hy dioxy zine Is given. 
In order to obtain adequate relaxation of 
the anal sphincter, low spinal or saddle 
block anesthesia was chosen. We have re- 
cently used caudal block anesthesia with 
good results. Preliminary plain roentgeno- 
grams of the urethral region, pneumocysto- 
grams and injection cystourethrograms are 
taken on all subjects. All punctures of the 
prostate gland are done with the patient in 
the standard lithotomy position. Injection 
of negative contrast material (air) is made 
through the urethral catheter. The anus 
and surrounding areas are prepared with 
mild antiseptic, and sterile drape and tow- 
els applied. A digital examination of the 
prostate is then done and the sites appro- 
priate for puncture are selected. A 17 gauge 


* From the Department of Urology (Director: Prof. Dr. N. Ok: a) of the Nagoya City University Medical School, N: agoya, Japan. 
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Fic. 1. Transrectal prostatograms showing conditions of prostate. (4) Anteroposterior view of normal pros- 
tate. (B) Anteroposterior view of inflammation of prostate. (C) Left anterior oblique view of B. (D) 
Anteroposterior view of inflammation of prostate. (E) Anteroposterior view of benign hyperplasia in early 
stage type. (F) Left anterior oblique view of benign hyperplasia in early stage type. In these prostatograms, 
the surgical capsule of the prostate is not visual zed clearly. 


needle of 12 to 15 cm. length 1s used to ob- 
tain good results. The bevel of the needle is 
placed against the pad of the lubricated 
left index finger. Under television flucros- 
copy, the needle is then inserted through 
the rectal wall into the center of one lobe 
of the prostate gland. The needle is joined 
to the injecting syringe containing 20 ml. 
of contrast medium and 250 mg. of pyrro- 
cvclin (PRM-TC) on the palm of the left 
hand, then the injection is made manually. 


Serial prostatograms are taken during and 
immediately after theinjection. The patient 
is then placed in the left anterior oblique 
position and an injection cystourethrogram 
is taken during the second injection of con- 
trast material into the prostate. The films 
are exposed using a rapid cassette film 
changer. Additional information can be ob- 
tained by television monitor, or records can 
be made by utilizing cineradiography. 
Twenty to 40 ml. of 76 per cent methyl- 


Vor. 111, No. 1 


A™ B us 


Clinical Evaluation of Transrectal Prostatography 





Fic. 2. Findings in carcinoma of prostate. (4) Injection cystourethrogram. (B) Anteroposterior view of 
prostatogram of 4 reveals filling defect caused by the carcinoma. (C) Filling defect in the apical region. 
Contrast material has hardly penetrated into the carcinoma area. 


glucamine diatrizoate (renografin 76) 1s 
used as the contrast material. Antibiotics 
and an antiplasmin drug (trans-amino- 
methyl-cyclohexane carboxylic acid) are 
given twice a day for 1 or 2 days for the 
prevention of infection and as a hemostatic. 
An indwelling catheter is commonly left in 
place for at least 24 hours following the pro- 
cedure. 


RESULTS 


A total of 138 transrectal prostatogra- 
phies using television fluoroscopy were per- 
formed on 121 patients. In order to esti- 
mate the reproducibility, serial. examina- 
tions were done in 10 of 94 cases of benign 
hyperplasia: the same findings were ob- 
tained in every patient. 

Normal and pathologic conditions of the 
prostate, including benign hyperplasia, 
carcinoma and inflammatory disease, re- 
sulted in various contrast changes. 

The characteristic prostatograms in nor- 
mal condition, inflammatory disease and 
benign hyperplasia in an early stage showed 
units of branched, follicle-like tubules 
which make up the outer, or true, prostatic 
glands. In these prostatograms, the pros- 
tatic capsule was not clearly visualized 


(Fig. 1, 4-F). 


The prostatogram of the diffusely hard 
prostate, recognized clinically as "typical" 
carcinoma, showed a filling defect corre- 
sponding to the location of the carcinoma, 
and injection of contrast material into the 
carcinoma was usually difficult; z.e., very 
increased pressure was needed (Fig. 2, 
A-C). 

A clear contour was obtained in the 
roentgenograms of all cases of benign hyper- 
plasia, especially in the late stage type. 
Filling with contrast material of both lobes 
gave a more satisfactory picture, although 
the contour of the prostatic gland could be 
obtained by a single injection into the one 
lobe (Fig. 3, 4-F). In 12 cases of benign 
hyperplasia, the hyperplastic mass in both 
lobes and the surgical capsule could be 
clearly visualized (Fig. 4, 4-C). The ele- 
vated floor of the bladder, which had not 
been well demonstrated on the pneumocys- 
togram, became quite evident in some 
cases. 

It was found that the periprostatic 
plexus or the small vessels of the surgical 
capsule were visualized immediately fol- 
lowing injection of 3 to 4 ml. of contrast 
material into the benign hyperplastic mass. 
This phase is designated by us as the “‘vas- 
cular or plexus phase" (Fig. 5, /7-C ; and 6, 
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l'1G. 3. Contour of prostatic hyperplasia in late stage type by a single injection into one lobe. (4) Left 
anterior oblique view of right lobe puncture: prostatic phase. (B) Anteroposterior view of left lobe punc- 
ture: prostatic phase. (C) Anteroposterior view of right lobe puncture: prostatic phase. (D) Anteroposterior 
view of left lobe puncture: prostatic phase. In the prostatic phase the surgical capsule, the hyperplastic 
gland and the phlebogram of the surrounding structures of the prostate are visualized. (E) Anteroposterior 
view of left lobe puncture: glandular phase. (F) Left anterior oblique view of E. Left lobe puncture: glandu- 
lar phase. [n the glandular phase the opzque medium is still retained in the hyperplastic adenoma. 


d and 5). Additional injection of contrast 
material revealed the surgical capsule, 
hvperplastic gland and sometimes the 
phlebogram of the surrounding vessels of 
the prostate. This phase is designated as 
the "prostatic phase" (Fig. 3, 4-D; and 4, 
A-C). We call the roentgenologicallv “glan- 
dular or adenoma phase" the condition in 
which opaque medium remains onlv in the 


hvperplastic prostate, after the disappear- 
ance of the phlebogram of the surrounding 
vessels of the prostate and the periprostatic 
plexus contour (Fig. 3, E and F). Any 
periprostatic plexus deposits of contrast 
material are quickly and completely ab- 
sorbed into the vena hypogastrica through 
the venae pudendae internae and the venae 
vesicales inferiores, but extravasation of 
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IRRADIATION OF THE LIVER IN CHILDREN: ACUTE 
EFFECTS ENHANCED BY CONCOMITANT 
CHEMOTHERAPEUTIC ADMINISTRATION?* 


By MELVIN TEFFT, M.D.,t AN? 





A MITUS, M.D.,t and NORMAN JAFFE, M.B., B.Cu.t 


BOSTON, MASSACHUSETTS 


REVIOUSLY, we have described our 

experience with irradiation of the liver 
in children. We have noted a low inci- 
dence of clinical manifestations of liver 
failure, referred to as "radiation hepatitis," 
as reported by others.? We have postu- 
lated that this difference in incidence is 
related to: 

(a) the volume of liver which is ir- 
radiated. In the majority of our 
patients, the entire liver volume was 
not irradiated. Therefore, an un- 
irradiated segment was available for 
hvpertrophy and regeneration to 
preserve normal liver function. This 
would be in contrast to other re- 
ports where the total volume of liver 
was usually irradiated. 
the integrity of normal liver function 
at the time of hepatic irradiation. 
In most of our patients, a portion of 
normal liver was included in the 
portal for irradiation of the tumor 
bed following removal for Wilms' 
tumor or neuroblastoma. Compro- 
mise of normal liver by metastases 
was not present. Again, this is in 
contrast to reports by others where 
the entire liver volume 1s compro- 
mised by widespread metastatic dis- 
semination. 
total dose of irradiation delivered. 
In most cases, total doses to a por- 
tion of irradiated normal liver did 
not exceed 3,500 rad, delivered in 
3$ weeks.* In other reports, this dose 
was often exceeded and was referred 
to as a "threshold dose"; however, 
lower doses have also been reported 
as causing adverse liver effect.’ 


(c) 


* Five equal fractions per week. 


Therefore, differences between our experi- 
ence and that of others possibly is due to 
the fact that only a portion of normal liver 
has been irradiated and to doses which do 
not exceed 3,500 rad in 34 weeks. 

The gross findings at laparotomy, fol- 
lowing irradiation, have been correlated 
with the histologic changes, which are 
relatively specific; ? we have described the 
evolution of these changes as a function of 
time following irradiation.!? The radioiso- 
tope liver scan has been used to evaluate 
and monitor these changes, and this has 
been correlated with routine laboratory 
tests of liver function,” with findings similar 
to those described by others. More re- 
centlv, we have described the angiographic 
appearance of the liver during the acute 
and later phases of irradiation effect.’ 

We have noted an unusuallv severe 
peripheral thrombocytopenia (relative to 
the peripheral leukopenia) which has de- 
veloped during the "acute" phase of irradi- 
ation of the liver.? This has been correlated 
with volume of liver irradiated and dose 
delivered, and has not been observed dur- 
ing the late or "chronic" phase of radiation 
effect. A relationship between this un- 
usually severe thrombocytopenia and liver 
irradiation has been related further to the 
possible effect of concomitant administra- 
tion of antitumor chemotherapy.” 

This report is to describe 3 patients, seen 
recently, whose clinical course seems to 
emphasize a relationship between irradia- 
tion to liver and development of liver ab- 
normality, on the one hand, and either 
concomitant or later administration. of 
antitumor chemotherapeutic agents on the 
other hand. 

The first case is presented to illustrate 


* From the Departments of Radiation Therapy, Children's Hospital Medical Center,t and the Children’s Cancer Research Founda- 
tion,f and from the Departments of Radiologyt and Pediatricsf at the Harvard Medical School, Boston, Massachusetts. 
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our previous contention that the adminis- 
tration of certain chemotherapeutic agents 
may accentuate underlying liver sensitivity 
caused by irradiation, even when such 
agents are administered following the 
completion of irradiation, if such adminis- 
tration is within the acute phase of liver 
irradiation effect, i.e, approximately 6 
months of irradiation. The other 2 cases are 
presented to illustrate our belief that cer- 
tain antitumor drugs are toxic to liver 
“sensitized” by concomitant or prior ir- 
radiation, and that the unirradiated por- 
tion of liver may be “sensitized” likewise, 
as it attempts to hypertrophy and assume 
the major role of liver function, while the 
irradiated portion becomes fibrotic and 


shriveled. 


REPORT OF CASES 


Case 1. This 13 year old boy was observed to 
have a large right abdominal mass which ex- 
tended to the pelvis and beyond the midline 
into the left hemiabdomen. Arteriography con- 
firmed its intrarenal origin and revealed it to be 
composed of highly vascular but abnormal 
(tumor) vessels. Biopsy of an enlarged in- 
guinal lymph node revealed (metastatic) 
Wilms’ tumor. 

Because of the size of the mass, he received 
preoperative treatment with irradiation and 
chemotherapy; 700 rad* in 8 elapsed days was 
delivered to the entire abdomen, including the 
inguinal lymph nodes. In addition, he received 
0.05 mg./kg. body weight vincristine] on 2 
occasions, 4 days apart. 

The mass regressed markedly and he under- 
went excision of the tumor and right kidney, in 
continuity, within 2 weeks of the start of pre- 
operative treatment. 

Following surgery, he received additional 
irradiation to the entire abdomen, with shield- 
ing of the left kidney; 2,750 rad was delivered 
in 45 elapsed days. During this second course of 
irradiation, following delivery of 1,050 rad in 8 
elapsed days, treatment was interrupted Cue to 
an abrupt depression of the peripheral blood 
cell counts, but was reinstituted after 10 days 
(Fig. 1). 

Concomitant with irradiation, he received 
actinomycin D (70 y per kg. body weight in 7 

* Except as noted, the factors were: 250 kvp., 15 ma., 0.4 mm. 
Sn, 0.25 mm, Cu, 1.0 mm. Al added filter, hvl. 2.8 mm. Cu. 


T In ali cases, chemotherapy was administered under the direc- 
tion of Doctor Sidney Farber. 
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evenly divided doses) immediately following 
surgery. 

He remained well, with no further treatment, 
over the next month, when he was then noted 
to have developed metastases to the left fem- 
oral shaft and to lymph nodes in the left 
supraclavicular fossa; 3,000 rad in 30 elapsed 
days was delivered to each of these local areas. 
In addition, he received actinomycin D (70 y 
per kg. body weight in 7 evenly divided doses) 
and vincristine (0,05 mg./kg. body weight), 
the latter on 2 occasions, 1 week apart, during 
the actinomycin D administration, and con- 
comitant with irradiation. 

At the start of his therapy, on this occasion, 
his peripheral blood cell counts were at normal 
levels. One week following completion of ac- 
tinomycin D and the second dose of vincristine, 
he developed a marked peripheral pancytopenia 
(Fig. 1). At this time, his radioisotope liver 
scan, which had been normal, including a scan 
obtained just prior to this new course of chemo- 
therapy, showed a diminished distribution of 
radiocolloid in liver, and an increased concen- 
tration, with reversal of ratio, in favor of the 
spleen, which became enlarged (Fig. 2, 4 and 
B). 

Three months previously, his liver function 
tests had been normal (SGOT, 50; alkaline 
phosphatase, 4.2 Bodansky units; bilirubin, 0.7 
direct/1.7 mg. total). They now became abnor- 
mal: SGOT, 130; alkaline phosphatase, 17.9 Bo- 
dansky units. Bone marrow aspirate at this 
time was "hypocellular." 

After 1 week had elapsed, during which time 
he received supportive care, including platelet 
transfusions, his peripheral blood cell count rose 
toward normal levels and his isotope scan be- 
came normal (Fig. 2C). At no time did he man- 
ifest clinical signs or symptoms of liver dysfunc- 
tion, other than transient splenomegaly. 

Since this time, he has been well, without 
further signs of hepatic dysfunction; he has re- 
mained free of active disease for the last 6 
months. Further administration of chemother- 
apy, within the past 3 months, or more than 6 
months following irradiation, has consisted of 
actinomycin D and vincristine as a maintenance 
program, in doses similar to the above and 
without obvious peripheral blood cell count de- 
pression or liver abnormality. 

Comment. 'The first episode of acute throm- 
bocytopenia, which occurred during his initial 
therapy to the abdominal primary lesion, may 
be related to factors observed in other patients 
and reported previously.“ Briefly, we have 
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lic. 1. Case 1, Graph of peripheral blood cell counts relating irradiation to 


t 


antitumor chemotherapy. Day “o” is 


postulated that during irradiation, the irradi- 
ated liver segment undergoes the "acute" phase 
of irradiation effect, which includes various de- 
grees of congestion and regeneration, depending 
on dose, volume treated and possibly age of the 
patient. The unirradiated liver segment "re. 
acts" to this by beginning to undergo compen- 
satory hypertrophy to maintain normal liver 
function. The end result is consistent with 
previous descriptions of a fibrotic and con- 
tracted irradiated segment and an enlarged 
hypertrophied unirradiated segment. 

In the acute stage of irradiation effect, there- 
fore, acute congestion may be reflected in 
elevation of pressure in the portal bed with 
possible secondary hypersplenism. Moreover, 
in its acute stage of irradiation effect, the re- 
generating liver is mitotically active and ad- 
versely affected by various chemotherapeutic 
agents, such as actinomycin D8"! This 
adverse efect by chemotherapy, administered 
at the time of irradiation, or any time during 
this acute phase of irradiation effect (therefore 
administered at any time within 6 months of 
irradiation) may increase the tendency to liver 
dysfunction over that due to irradiation alone. 
Thus, congestion of the liver and portal bed 
may be increased and obvious secondary hy- 


defined as the day of diagnosis. 


persplenism may ensue with active trapping of 
peripheral blood cell elements. Our previous re- 
port, which included a platelet survival study 
in I patient, would tend to verify this. 

Furthermore, this increased sensitivity and 
tendency to liver dysfunction, may reduce the 
ability of the liver to excrete the chemothera- 
peutic agent, giving an increased titer of cir- 
culating agent and increased toxicity.!? In the 
case of actinomycin D, the acute and severe 
peripheral blood cell count suppression, es- 
pecially thrombocytopenia, as noted in this 
case, might be expected. 

The recurrence of this phenomenon, but to a 
more severe degree, approximately 1 month 
following completion of irradiation of liver, and 
during chemotherapy administration, as noted 
in this patient, is probably due to the con- 
tinued acute effect of the liver sensitized from 
prior treatment after it had now received full 
dose irradiation. Our past experience has noted 
a significant increase in this phenomenon when 
larger volumes of liver are irradiated, and to the 
higher doses. The fact that the entire liver 
volume was irradiated to relatively high dose in 
this patient, may indicate a tendency for this 
to have occurred, since unirradiated tissue was 
not avallable for compensation. 
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Fic. 2. Case 1. Tc??" sulphur colloid liver scan, 
obtained prior to the second course of chemo- 
therapy, shows a normal distribution of isotope 
in the liver and a normal ratio of distribution 
between liver and spleen. The spleen is normal 
in size. (B) Tc??" sulphur colloid liver scan, ob- 
tained 1 week following completion of a second 
course of chemotherapy, when the peripheral 
blood cell counts showed an acute suppression, 
reveals inhomogeneous distribution of isotope 
throughout the liver and an increased amount 
of radioisotope relative to the liver in an en- 
larged spleen. (C) Liver scan, 2 weeks following 


B, is normal, both in the distribution of radiocolloid in the liver, and in the relative distribution between liver 


and spleen. The spleen size is normal. 


In this case, the liver scanning was a useful 
method to document and monitor liver function 
abnormality. The ditfuseness of the abnormality 
is consistent with the fact that the entire liver 
volume received irradiation. 


Case rr. This 23 year old boy developed a 
left-sided abdominal mass; intravenous pye- 
lography indicated that it was intrarenal. Pre- 
operative vincristine was administered in doses 
similar to those described previously and the 
mass decreased in size. He was referred to 
Children's Hospital Medical Center where he 
underwent laparotomy. A large Wilms’ tumor 
was excised in continuity with the left kidney; 
tumor was found in the renal vein and the in- 
ferior vena cava. 

Following surgery, he received irradiation to 
the left renal fossa, which included the left 
hepatic lobe, and both lung fields. The latter 
entailed irradiation of the upper 1/3 of the 
volume of the right lobe of liver; 3,175 rad in 40 
days was delivered to the left renal fossa, in- 
cluding 1,200 rad in 9 days to both lung fields, 
in continuity. In addition, he received actino- 


mycin D in doses as described above and one in- 
jection of vincristine. 

At the completion of the course of actino- 
mycin D, and following delivery of 1,200 rad in 
9 days to both lung fields and 1,575 rad in 13 
days to the left renal fossa, he developed a de- 
pression of peripheral blood cell counts, with a 
relatively severe thrombocytopenia which 
caused temporary discontinuation of irradiation 
and further vincristine therapy (Fig. 3). 

Up to this time, his liver scan had been nor- 
mal. However, now he developed a localized 
area of diminished radioisotope concentration in 
the right lobe of liver (Fig. 4, 4-C). Hepatic 
arteriogram revealed obstruction of hepatic 
venous flow at the site of abnormality by liver 
scan, with collateral filling of intrahepatic 
portal veins; adjacent to this area was a region 
of hypervascularity (Fig. 5, /7—D). 

Because of the depressed blood cell counts, 
laparotomy for biopsy was not possible. Over 
a period of approximately 10 days, as his blood 
cell counts rose to more normal levels, his liver 
scan became normal. 

During the time of his liver scan abnormality 
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Fic. 3. Case rr. Graph of peripheral blood cell counts 
relating irradiation to antitumor therapy. lor 
description of irradiation, see text. 


and depressed peripheral blood cell counts, he 
failed to show any clinical signs or symptoms of 
liver failure. Liver function tests remained nor- 
mal at all times (SGOT, 50; direct bilirubin 
o.1 mg./total 0.6 mg.; alkaline phosphatase, 6.5 
Bodansky units; total protein, 7.9 gm., albu- 
min, 5.2 gm.). 

He completed irradiation to the left renal 
fossa without incident. At no time since (over 
the past 6 months) has he shown abnormality 
by liver scanning; his peripheral blood cell 
counts have remained satisfactory. Moreover, 
he has been able to tolerate repeated courses of 
actinomycin D and vincristine during this 
time. 

Comment. At the time of the occurrence of the 
abnormality by liver scan and arteriogram, and 
when peripheral thrombocytopenia had oc- 
curred, this patient had received relatively low 
dose irradiation to segments of liver, plus 
chemotherapy. Specifically, the area of abnor- 
mality by scan received 1,200 rad, as it had 
been included in the inferior portion of the 
portal for lung irradiation. We may postulate 
that this was sufficient to cause acute hepatic 
vein congestion since actinomycin D may have 
added to the effects of irradiation. Alternatively, 
we may postulate that actinomycin D adversely 
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affected the right lobe of liver as it reacted to 
liver irradiation and this was manifest in the 
upper portion of the right hepatic lobe. Pre- 
sumably, the adjacent area of increased vas- 
cularity was due to acute congestion. The acute 
peripheral depression may be due to factors 
described above, 7.e., acute effect on the liver 
and diminished excretion of the drug secondary 
to this. The absence of increased splenic uptake 
may indicate that the degree of effect was not 
as pronounced as in Case I or our previously re- 
ported cases, where the irradiation dose had 
been higher. We do not believe that this tran- 
sient phenomenon by liver scan was due to 
tumor metastases since, in our experience, 
Wilms’ tumor does not readily regress when it 
Is metastatic to liver and without more aggres- 
sive therapy. 


Case 1. This 7 year old girl had a Wilms’ 
tumor excised from the left renal fossa. Post- 
operatively, she received 2,340 rad (Co9?) to the 
left renal fossa in 16 days, and actinomycin D. 
Within 1 month, lung metastases developed and 
she received a second course of actinomycin D. 
Over the next 2 months, the lesions regressed; 
at this time, a third course of actinomycin D 
was instituted. One month later, the right lobe 
of her liver became palpable. No liver scan or 
liver function tests were studied. A clinical 
diagnosis of liver metastases was made, and she 
was treated with vincristine sulfate. Over the 
ensuing few weeks, her liver diminished to 
normal. 

She was referred to Children’s Hospital 
Medical Center where examination revealed a 
nonpalpable normal liver. Liver scan was nor- 
mal (Fig. 64). Chest roentgenogram and pe- 
ripheral blood cell counts were also normal. 

She was treated with another course of 
actinomycin D and vincristine was continued. 
During this time, she developed sudden throm- 
bocytopenia (her platelets fell from 240,000 
to 90,000 within 2 days). Her white blood cell 
count was no lower than 4,300 and her hema- 
tocrit was 32 at this time. Her liver became 
palpable 6 cm. below the right costal margin. 
One week later, a repeat liver scan revealed 
diminished uptake infthe unirradiated right 
hepatic lobe and increased uptake in the spleen 
(Fig. 6B). Hepatic arteriogram revealed stretch- 
ing of the intrahepatic vessels in the right lobe 
but no tumor vasculature. Interpretation was 
acute congestion in the liver with stretching of 
vessels with no evidence of metastatic disease. 
Two weeks later, when her peripheral blood cell 





counts were normal, her liver scan was repeated 
and was also normal (Fig. 6C). 

Since then, a repeat course of actinomycin D 
has not resulted in liver scan or peripheral 
blood cell count abnormality. At no time did 
she show clinical liver dysfunction, and liver 
function tests remained normal at all times 

Comment. We postulated that followirg ir- 
radiation to the left lobe of the liver, the right 
lobe underwent hypertrophy and regenerztion. 
During this acute stage, actinomycin D was 
administered. The sudden increase in size of 
the liver, which was believed to be due to 
metastases, may have been due to acute con- 
gestion of irradiation and enhanced by ac- 
tinomycin D. Later on, the scan defect, which 
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Frc. 4. Case 11. (4 and B) Anteroposterior 
and right lateral Tc%™ sulphur colloid 
liver scans reveal a localized area of di- 
minished distribution of isotope in the su- 

i j à GE A 
perior-posterior-lateral portion of the right 
lobe of liver. A liver scan, 2 weeks previ- 

) 
ously, was normal. (C) An anterior scan 
combining Tc*?" sulphur colloid scan of the 
liver and [?! MAA scan of the lungs shows 
the defect as described. 


occurred during further actinomycin D |; 
ministration, and still within 6 months of 
radiation to the liver, may have been due 
actinomycin D toxicity on the unirradiated | 
hypertrophying and “regenerating” right k 
of liver which was mitotically active and set 
tized to actinomycin D. The increased upt: 
in the spleen may have reflected the ac 
effect with secondary increased hyperspleni 
as described previously. We believe that 
can rule out the possibility of intrahepa 
metastases by the transient nature of this p 
nomenon and the return to normal of the lr 
scan. In our experience, liver metastases do 1 
regress with such alacrity to any form of at 
tumor therapy. 
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lic. 5. Case 11. (4-D) Celiac angiograms reveal the vessels in the medial aspect of the upper portion of the 
right hepatic lobe to be slightly stretched (4) about an area of increased vascularity (B). There is evidence 
of obstruction to hepatic venous outflow with shunting of blood into hepatic portal veins just lateral (C 


and D). 


Her ability to tolerate later courses of ac- 
tinomycin D indicates the reversal of this effect 
and the fact that such was administered after 
the acute stage of congestion and regeneration 
had passed, when the liver had passed into the 
chronic phase of irradiation effect and was 
therefore less sensitive to actinomycin D ad- 
ministration. 

DISCUSSION 

As we have reported previously,!.!?.15. 
irradiation of the liver causes changes 
histologically which can be divided be- 


tween an acute phase, blending into a 
subacute stage, and thence passing into a 
chronic phase which is discernible several 
vears later. This is dose related and may te 
age related; 7.e., the more severe changes 
occur at the higher doses and possiblv in 
the very young child, even at more mod- 
erate doses. The production of clinical and 
laboratory signs of liver dysfunction is 
dependent upon the volume of irradiation, 
in addition to the other factors, and is 
dependent also upon the amount and in- 


Ny, ' 








tegrity of the unirradiated liver tissue 
which undergoes compensatory hyper- 
trophy to maintain liver function, as the 
irradiated segment attempts to undergo 
regeneration. 

The sensitivity of the liver to both ir- 
radiation and certain chemotherapeutic 
agents, in certain abnormal states, such as 
following partial hepatic resection, has been 
described.2:3:3:!14 Moreover, we have dis- 
cussed the possible role of the irradiatec 
liver, during concomitant chemotherapeu- 
tic administration, in tending to increase 
“toxicity,” both due to the effect on the 
liver itself by these agents with production 
of an accentuated portal bed congestion 
and hypersplenism, and due to an in- 
creased titer of the agents with increased 
bone marrow effect.? Our experience with 
all patients who have received actinomycin 
D, has shown that an acute and severe 
thrombocytopenia, relative to leukopenia, 
is significantly more common in those 
patients who have received irradiation to 
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Fic: 6. Case mr (4) Tc%™ sulphur colloid 
liver scan shows a normal distribution in 
the liver and a normal ratio of distribution 
between the liver and the spleen. The 
spleen is not enlarged. (B) Repeat liver 
scan, obtained 1 week later, shows acute 
diminution of distribution of isotope in the 
lateral aspect of the right hepatic lobe with 
increased distribution in the spleen relative 
to the liver. (C) Two weeks later, a repeat 
scan is normal both in the distribution of 
the radioisotope throughout the liver and 
the ratio of distribution between the liver 
and spleen. 


relatively large volumes of liver (such 
chemotherapy having been administered 
within 6 months of irradiation) at doses 
between 2,400 and 4,000 rad (average of 
3,500 rad). Thus, we have postulated a 
secondary hypersplenism as at least one of 
the contributing factors. 

As we have noted, the lack of a group of 
patients who have not received chemo- 
therapy makes this discussion somewhat 
speculative. However, the significantly 
increased incidence of thrombocytopenia in 
patients with significant volume of liver 
irradiation, as compared to those patients 
who have had smaller volume of liver 
irradiated, both groups receiving similar 
chemotherapeutic agents, tends to give 
confirmation to our postulate. 

The differences noted among these and 
other patients relative to the observance of 
acute pancytopenia and scan defects, both 
during and for a period of 6 months fol- 
lowing irradiation, when related to courses 
of chemotherapy, are believed due to 
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differences in. volumes of liver that are 
irradiated and in radiation dose that is 
delivered. Moreover, the role of idiosyn- 
crasy both to liver irradiation. and to 
chemotherapy cannot be neglected. 

We advise therefore that these agents be 
used with caution during this acute phase 
of liver irradiation (during the first 6 
months following therapy) and that fre- 
quent liver scans and evaluation of periph- 
eral blood cell counts be obtained during 
such drug therapy. 

As we have noted previously, other forms 
of liver abnormality, in addition to irradia- 
tion effect, such as infection, partial resec- 
tion, etc., may leave the liver similarly 
sensitized. Therefore, caution should be 
used at all times during administration of 
certain therapeutic agents if any form of 
liver abnormality exists. This includes the 
use of irradiation. 


SUMMARY 


Three cases are reported to describe 
further our experience with antitumor 
chemotherapeutic agents, administered 
either during or following irradiation to the 
liver in children. The scan defect that has 
occurred acutely and the peripheral blood 
cell count depression make us believe that 
these agents are toxic to liver which is 
irradiated in whole or in part; further, that 
the unirradiated segment may be adversely 
affected by these agents since it is in a 
sensitive state of compensatory hyper- 
trophy; and that such defects can occur 
suddenly after the completion of irradiation 
when certain chemotherapeutic agents are 
administered within 6 months of the com- 
pletion of irradiation. 


Melvin Tefft, M.D. 
Children's Hospital 

Medical Center 
300 Longwood Avenue 
Boston, Massachusetts 02115 
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METHODS FOR THE ENHANCEMENT OF SKIN 
SPARING IN COBALT 60 TELETHERAPY* 
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NDER most conditions encountered 
in radiotherapy, cobalt 60 beams are 
skin sparing, the dose in the skin being a 
fraction of the maximum dose which oc- 
curs in the subcutaneous tissues. In many 
situations, however, skin sparing is lost, 
and it has been estimated! that about 2 
per cent of cases treated with supervoltage 
radiation for deep-seated malignancies ex- 
perience significant skin reactions. Further- 
more, skin tolerance is often the limiting 
criterion in the palliation of metastatic dis- 
ease, especially when the technigue in- 
volves a single treatment.” Other current 
trends in cobalt 60 teletherapy which in- 
crease the skin dose are the use of pen- 


umbra trimmers, and the increasing use of 


the isocentric method of treatment, both 
of which often bring the collimator or 
other scattering material close to the skin. 
In an effort to reduce penumbra, scatterers 
have recently been placed as close as 8 cm. 
from the skin in treatments with large 
fields.' 

One phenomenon of interest is the re- 
sponse of skin to cobalt 60 beams as a 
function of the area of the treatment field. 
For orthovoltage radiations this response 
has been well studied and reduced to arith- 
metic form;? however, for cobalt 60 beams 
the study of the physiologic response of the 
skin, which may exhibit areal dependence, 
first requires a method for the estimation 
of the actual dose in the skin, which cer- 
tainly exhibits a strong areal dependence. 
It has long been known that the dose in the 
very superficial layer is the most Important 
factor affecting the skin reaction in cobalt 

60 teletherapy.’ 


SKIN SPARING AND ELECTRON CON- 
TAMINATION OF GAMMA-RAY BEAMS 


Every gamma-ray beam used in radio- 


therapy is contaminated with secondary 
electrons. These electrons arise from pho- 
ton interactions in the air, in the collima- 
tor, in the beam shaping blocks, and in the 
supporting fixture for the shaping blocks, 
commonly called the “shadow tray. The 
effect of these electrons 1s to increase dose 
in the skin relative to the dose in the sub- 
cutaneous tissues. If for every 2 electrons 
absorbed in the subcutaneous tissue, only 
t electron is absorbed near the skin sur- 
us there is satisfactory skin sparing; how- 
ever, if the same number of electrons are 
absorbed at both depths there is no skin 
sparing at all. If all of the electrons could 
be removed from the beam the dose on the 


skin surface would be zero, neglecting 
backscatter, regardless of the dose at 


depth. On the other hand, if the radius of 
the treatment field were made as large as 
the electron range in air, the surface dose 
would be equal to the subcutaneous dose 
under all conditions. A recent detailed dis- 
cussion of this concept has been given by 
Dutreix e£ alf Clinical situations he be- 
tween these two theoretical extremes; the 
surface dose is never zero, and it is usuallv 
less than the peak dose which occurs at the 
equilibrium depth. 

The measurable quantity of interest 1s 
the ratio of the absorbed dose near the skin 
surface to the peak dose. This ratio has 


E 2 "m i i peo t 
been variously designated the "surface 
ionization ratio, ? the “build-up ratio, ™ 


the inverse of the “build-up ratio," the in- 
verse of the “build-up factor," and the 
“relative surface ionization." In this 
paper we will use "relative skin dose," 
realizing that it is the quantity of interest 
rather than the precise quantity measured. 
'The data reported were measured in the 
usual manner with an ionization chamber 
and electrometer. The "window" of the 


* From the Department of Radiology, Walter Reed General Hospital, Walter Reed Army Medical Center, Washington, D.C, 
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chamber consisted of aluminized mylar 
having a thickness of 10 microns. The 
chamber could be fitted with a lucite cap, 
and the ratio of the reading without the 
cap to that with the cap is the reported 
quantity, a small correction being applied 
for attenuation in the cap. 


SKIN SPARING AND THE ATOMIC 
NUMBER OF THE SCATTERER 


Whenever electrons are incident on a 
scattering material, or are generated within 
the material by the absorption of a photon 
beam, they are scattered many times and 
at all forward and backward angles by the 
electrons and nuclei of the scatterer. Ac- 
cording to modern scattering theory, the 
number of scattering events per unit thick- 
ness of scattering material, and conse- 
quently the fraction of the electrons which 
are scattered at any particular angle, is 
directly proportional to the square of the 
atomic number of the scatterer, and in- 
versely proportional to the square of the 
electron energy. This effect was first ob- 
served in radium therapy,” and Wilson and 
Perry? studied the effect for 1 and 2 mev. 
x rays. Hine? apparently performed the 
first systematic studv of the effect for var- 
ious atomic numbers and photon energies. 

Figure 1 shows how the relative skin 
dose varies with Z, the atomic number of 
the scattering filter. Obviously for cobalt 
60 beams the relative skin dose is least for 
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Fic. 1. Relative skin dose gs. atomic number of 
electron filter. Cobalt 60; 15X15 cm. field. 
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intermediate and high Z scatterers, con- 
firming the results of others.*!? The im- 
portant point is that commercial leaded 
glass, in densities of 3.2 or greater, 1s as 
effective as the pure metals in reducing the 
skin dose. 

The use of metallic electron filters for 
routine cobalt 60 therapy has been sug- 
gested;!* however, such filters have not 
come into common usage, probablv be- 
cause of their opacity to light. Lucite and 
leaded glass offer the advantage of trans- 
parency, and the effect of lucite shadow 
trays on skin sparing has recently been 
reported;? however, the large difference in 
the skin dose for these 2 materials dictates 
in favor of leaded glass when skin sparing is 
Important. 

As with any build-up material the filter 
thickness needs to be Just sufficient. to 
stop all electrons arising on the source 
side of the filter. This would require less 
than 1 mm. of density 3.27 glass; however, 
a practical thickness, from the standpoint 
of surength and economy, 1s about 1/8 inch. 
A filter of this thickness will attenuate 
the beam bv about 7 per cent, and will 
cause negligible refraction of the light field 
when mounted normal to the primary 
beam. 

Scattering theory predicts that not only 


will more electrons be scattered out of the 


beam for intermediate and high Z materials, 
but that more will be backscattered within 
the filter, resulting in fewer electrons 
emerging from the surface. This has been 
confirmed clinically for Co® by Simon et 
al?" who demonstrated that treatments 
through a brass filter placed on the skin 
gave much less severe reactions than treat- 
ments through either a plexiglass filter or 
with the open beam. 

A leaded glass electron filter which is 
used routinely on a busy therapy unit will 
receive on the order of 1 megarad per year, 
and must therefore be a well stabilized 
non-browning glass. Any high grade com- 
mercial shielding glass should meet this 
requirement; however, the authors have 
tested only Corning No. 8362 shielding 
glass. For this glass a cobalt 60 exposure 
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of 11 megarad yielded a change of less than 
0.02 in optical density. 


THE DEPENDENCE OF SKIN SPARING 
ON FIELD SIZE AND SCATTERER- 
SKIN DISTANCE 

The dependence of the relative skin dose 
on the scatterer-skin distance has been 
reported by several authors for cobalt 60 
teletherapy units of various design.^^ 57°» 
/? Our measurements were made on the 
AECL Theratron 80 unit. 

The strong dependence of the relative 
skin dose on both the scatterer-skin dis- 
tance and the field size 1s shown in Figure 
2 for a lucite filter. In the Figure / is the 


distance between the skin (ionization 
chamber) and the electron scatterer, 


whether it be the collimators, the leaded 
glass filter, or the metallic filters. The 
radius of the circular field, having an area 
which is equivalent for backscatter and 
depth dose purposes to the indicated field 
size, is indicated by r. In order to limit the 
relative skin dose to o.5 for the 5X5, 
15X15, and 30X30 cm. fields, the skin 
must be at a distance of 3.4 cm., 13 Cm., 
and 33 cm., respectively. Clearly there is 
very little skin sparing for the larger field 
sizes at the scatterer-skin distances nor- 
mally employed withisocentrically mounted 
units. 

Figure 2 also demonstrates the signifi- 
cant improvement in skin sparing which 
can be achieved with a leaded glass filter. 
With this glass filter the relative skin dose 
can be limited to o.ç for scatterer-skin dis- 
tances of about 20 cm. or less, regardless 
of the field size. 

One other conclusion can be drawn from 
inspection of Figure 2. From the asymtopic 
nature of the curves it appears that, re- 
gardless of the filter or field size used, 
optimum skin sparing occurs for an A/r 
value of about 4. This is easily achieved for 
the 5X5 cm. field, since it only requires a 
distance of 12 cm.; however, it 1s hardly 
possible with an isocentric unit for the 30 
X3o cm. field, since the corresponding 
scatterer-skin distance is 67 cm. 
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It should be pointed out that the equiv- 
alent field size principle applies for skin 
sparing as it does for depth dose and back- 
scatter calculations. As an example, when- 
ever a 35X35 cm. "mantle" field is applied 
to a patient, the lung blocks define an 
equivalent field of only about 14X14 cm. 
over the mediastinum; thus allowing a 
large reduction in the scatterer distance 
for the same degree of skin sparing. This 
has been measured using Lik by Anderson, 
D'Angio and Khan, and confirmed in our 
department by ionization measurements. 
Figure 3 shows the relative skin dose for 
various filters and the open beam (no filter), 
for different field sizes and distances. Com- 
paring lucite and the open beam it is seen 
that lucite, which is an efficient source of 
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Fic. 2. Relative skin dose vs. the ratio 4/r for cobalt 
60. Comparison of lucite and leaded glass (density 
3.27) electron filters for 3 field sizes. 
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secondary electrons, gives more skin sparing 
for the smaller field sizes by intercepting 
the electrons scattered from the collima- 
tors. The cross-over point for this effect 
occurs for a field size of about 10 X 10 cm. 
for the Theratron 8o unit. 

A final, and perhaps the most important 
conclusion which we may draw from these 
hgures is that a leaded glass filter, of inter- 
mediate effective atomic number, results 
in greater skin sparing than a lucite filter, 
or the open beam, for all field sizes and for 
all scatterer-skin distances used routinely. 


SKIN SPARING AT TANGENTIAL 
INCIDENCE 


Whenever a cobalt 60 beam is incident 
tangentially upon the skin, the maximum 
dose occurs quite close to the surface, and 
skin sparing is lost to a large degree. This 
effect has been reported for cobalt 60 and 
cesium 137 beams? and for 2 mv. x rays.” 


1.0 
O——5x 5,OPEN BEAM 
X—- "  LUCITE FILTER 
0.9 4—— " TIN FILTER 
A—— ' LEADED GLASS FILTER 
X 
OBL N  9—-—30x SQ,0PEN BEAM 
Y X——  "  LUCITE FILTER 
Lo de © TIN FILTER 
07 , Son | LEADED GLASS FILTER 


RELATIVE SKIN DOSE 





h /r 


Fic. 3. Relative skin dose es. the ratio 4/r for cobalt 
60. Comparison of various electron filters with the 
open beam for 2 field sizes. 
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since the effect 1s due largely to phenomena 
other than electron contamination of the 
beam, the addition of a filter of any kind 
will have a negligible effect on the relative 
skin dose. 


ANALYTIC EXPRESSION FOR THE 
RELATIVE SKIN DOSE 

In external beam treatment planning, 
whether by manual or computerized meth- 
ods, it is useful to have an analytic ex- 
pression for the constraints. The relative 
skin dose under a leaded glass filter was 
measured for field sizes of 8X8 to 25 X25 
cm., and for filter-skin distances of from 8 
cm. to 25 cm., these being the values 
normally encountered in treatment situa- 
tions. The results, which are plotted in 
Figures 4 and §, indicate that the relative 
skin dose 1s a simple power function of both 
A and r. A least squares fit of these data 
yields the expression, 


Relative Skin Dose = 0.25479 4470-72, 


It is apparent from this expression that the 


0.7 
o 
0.6 $ X 
X 
0.5 


E Nd 
^ 


0.3 


0.2 


RELATIVE SKIN DOSE 
NS 
Dt 


N LEADED GLASS FILTER 
Q -—- he Bem 


X-— he lOcm 
D-—h:i5tm 
4-—hs20cm 
A — h* 25cm 





0.1 
4 S 6 7 8 9 10 15 


FIELD RADIUS,r 
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glass electron filter (density 3.27). The slope of the 
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field size is a more important parameter 
than the filter-skin distance, a point which 
has not been stressed previously in the 
literature. The agreement between the 
analvtic expression and the experimental 


data is given 1n Figure 6. 
SUMMARY AND CONCLUSIONS 


i. In cobalt 60 teletherapy the skin 
sparing effect can be enhanced, for all feld 
sizes and filter-skin distances, by use of a 
leaded glass electron filter having a den- 
sity of at least 3.2 gm./cm.?. This will re- 
sult in a 20-30 per cent decrease in relative 
skin dose over a lucite filter or the open 
beam. Leaded glass filters are as effective 
as pure metals in reducing the skin dose. 
The filter thickness needs to be just suf- 
ficient to stop all electrons arising on the 
source side of the filter. 

2. The relative skin dose depends upon 
the field size and, to a lesser degree, upon 
the filter-skin or collimator-skin distance. 
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Fic. 6. Comparison of analytic expression for the 
relative skin dose with experimental results. The 
6 points for each value of A represent field sizes of 
8X8 cm., IOXIO cm., I2X12 cm., 16X15 cm., 
20X20 cm., and 25 X25 cm. Data apply to cobalt 
6o irradiation through density 3.27 leaded glass. 


Whenever a leaded glass filter is used the 
relative skin dose can be predicted from 
the expression, 


RSD ne Ore ris, 


where / is the filter-skin or collimator-skin 
distance and r is the effective radius of the 
field on the skin. 

3. The common belief that optimum skin 
sparing is achieved whenever the filter- 
skin distance is at least 20 cm. does not 
hold for the larger field sizes. Whenever 
skin sparing is important the value of 4/r 
should be as large as possible, and should 
be at least 2 when a leaded glass filter is 
used. For field sizes of 5X5 cm., 1§ X15 
cm., and 30X30 cm. this requires filter- 
skin distances of 6 cm., 17 cm., and 33 cm., 
respectively. 

W. L. Saylor, M.S. 
Department of Radiology 


North Carolina Memorial Hospital 
Chapel Hill, North Carolina 27514 
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USE OF ELECTRON FILTER TO REDUCE SKIN 
DOSE IN COBALT TELETHERAPY* 


By FAIZ M. KHAN, Pu.D. 


MINNEAPOLIS, MINNESOTA 





O: JE of the clinical advantages of high 
energy X-ray or gamma-ray beams 1s 
the skin sparing effect. However, this effect 
may be lost if the diaphragm of the therapy 
unit is close to the skin surface. Similar 
problems arise if an absorber of low atomic 
number is placed near the skin. 

It has been shown? that an air gap of 15 
to 20 cm. between the diaphragm (or ab- 
sorber) and the skin is adequate to absorb 
or scatter most of the secondary electrons 
present in the gamma-ray beam before 
entry into the tissue. The electron con- 
tamination may also be reduced by gamma- 
ray absorbers of medium atomic number 
which give minimum electron scatter in the 
forward direction.!?:*-$ 

This communication discusses the effect 
on the skin dose when such an absorber 
(tin) is used at various distances from the 
skin surface. 


EXPERIMENTAL ARRANGEMENT 


The experimental arrangement is shown 
in Figure 1. A Co*? beam is incident on a 
presdwood phantom of density 0.99 g./ 
cc. A uniform layer (thickness 0.38 
+0.02 mm.) of Lik powder was placed in 
level with the phantom surface and a 
similar laver of Lik was placed at o.5 cm. 
depth in the phantom. Both layers were 
located at the center of a 20X20 cm. field 
generated at a SSD of 80 cm. The cobalt 
6o unit was an Eldorado-8 with a source- 
to-diaphragm distance of 45 cm. 

Without anv absorber in the beam the 
"surface dose"* was measured as a per- 
centage of the dose at o.5 cm. depth in the 
phantom. Following this, a presdwood 
sheet, of thickness 1 cm., was interposed in 


* The "surface dose" here does not mean the dose at zero depth 
but the dose at some depth between o and 0.4 mm. 


the beam at various distances from the 
phantom surface, and the per cent "surface 
dose" was measured 1n each case. The ex- 
periment was repeated bv mounting a tin 
sheet (0.8 mm. thick) on the undersurtace 
of the presdwood sheet. 

Results of the above experiment are pre- 
sented in Figure 2. As expected, tin gave 
appreciably less "surface dose" than in the 
case of the presdwood absorber. The curves 
give a combined effect of the atomic num- 
ber and the mounting distance of the ab- 
sorber on the "surface dose." 


DISCUSSION 


The electron contamination of the beam 
with no absorber placed in the beam 1s 
mainly due to the secondary electron emis- 
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Fic. 1. Experimental arrangement to measure "sur- 
face dose" using Lil powder layer. 


* From the Department of Radiology, Division of Radiotherapy, University of Minnesota Hospitals, Minneapolis, Minnesota, 
Partial support by NIH Grants CA 08-832, CA 08-101 and CA 05-190. 
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ic. 2. Variation of per cent "surface dose" with the 
absorber mounting distance (4). Field size, 20X 20 
cm.; SSD, 80 cm.: and source-to-diaphragm dis- 
tance, 45 cm. 


sion from the collimator and the source 
shield. When a low atomic number ab. 
sorber such as presdwood of thickness 
greater than the maximum range of the 
secondary electrons (equilibrium thickness) 
is introduced in the beam, the collimator 
and the source shield electrons are almost 
completely absorbed. However, the secon- 
dary electron emission from the absorber 
itself becomes the source of electron con. 
tamination. A tin sheet of equilibrium 
thickness mounted underneath the presd- 
wood absorber will likewise absorb the 
electrons from it, and in turn produce secon- 
dary electrons because of gamma ray inter- 
action with tin. The electrons generated in 
tin suffer multiple collisions within the tin 
absorber, resulting in a relatively less for- 
ward scatter than expected in the case of 
lower atomic number absorbers. 


CONCLUSION 


The use of medium atomic number ab. 
sorbers (electron filters) such as tin finds a 
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routine application in radiation therapy 
set-ups in which a compensator or a lucite 
tray to support shielding blocks is inter- 
posed in the beam. An important practical 
deduction may be made from this experi- 
ment; namely, the introduction of a thin 
sheet of tin attached to the underside of a 
low atomic number absorber at a distance 
of about 8 cm. from the skin brings the 
skin dose close to the value obtained with 
no absorber in the beam. While a 0.8 mm. 
thick sheet of tin attenuates the useful 
beam by less than 3 per cent, it remarkablv 
reduces the skin dose. It may be men- 
tioned that using a thickness of electron 
filter greater than the equilibrium thickness 
does not further improve the skin dose but 
only causes undesirable attenuation of the 
gamma-ray beam. 


Department of Radiology 

Division of Radiotherapy 
University of Minnesota Hospitals 
Box 187, Health Sciences Center 
Minneapolis, Minnesota 55455 
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A CONTOUR PLOTTING DEVICE* 


Bi F- LEGAL; Ac Fe 


HOLLOWAY, 


and K. BREITMAN 


WINNIPEG, MANITOBA, CANADA 


HEN planning external beam radio- 
therapy treatments, itis often neres- 
sarv to know the patient’s contour along the 
midtreatment plane, or planes parallel to it. 
Several methods for obtaining s uch con- 
tours have been used, varying from the 
‘Sron-maiden” tvpe of device with radial 
spokes of adjustable length to the tradi- 
tional use of a length of thin soldering com- 
pound. Clarke has recently published an- 
other design for such a contour device. 

A more elegant and accurate device 18 
the Lobravico contour plotter referred to 
by Moss.? In this device the contour plane 
IS established by the instrument ard the 
patient’s contour transferred to a paper on 
the instrument by means of a sliding rod 
and pen. The rod is free to move in a per- 
pendicular and transverse manner any- 
where within the contour plane. The end 
of the rod is brought into contact with 
various positions on the patient's skin, at 
which times a pen on the other end of rod 
js pressed against the recording paper. 

The device as described has limitations 
as follows: first, it can only accept patients 
who are in a horizontal position; secondlv, 
the contour may be taken only above the 
widest portion of the section; and finally 
it would be difficult to take several parallel 
contours, as is desirable in patients who 
are m treatments about the neck and 
shoulders. 


DESIGN 

We have constructed a contour plotter 
(Fig. 1) whose design, while similar to the 
Lobravico contour plotter, has been modi- 
fied in such a way as to circumvent these 
difficulties. 

Two motions X and Y are ball bearing 
supported, allowing the stylus to be brougat 





i. View of the contour plotting device used tor 
a vertical section. 


lio. 


accurately into contact with the patient's 
skin. A manually controlled switch just 
above the stylus operates a solenoid 
printer at the top of a common beam. The 
stylus is curved and can be rotated enabling 
it to reach beyond the widest portions of a 
patient. Contours can be taken at any 
angle through the patient, whether he is 
in a sitting or prone position, by rotating 
the pantograph. Mounting tracks on the 
wall make it possible to take a number of 
contours without disturbing the patient, 


* From the Physics Department, the Manitoba Cancer Treatment and Research Foundation, Winnipeg, Manitoba, Canada, 
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and they also serve to make positioning 
convenient. 


CONCLUSION 


This device has been used for 2 vears, 
primarily for taking contours, but is also 
used to transpose field center and direction 
markings from treatment plans to plastic 
restraining shells. By removing the stylus 
and substituting a felt marker, lines indi- 
cating the contour plane and the field size 
may be applied directly onto the patient. 
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THE APPLICATION OF B-SCAN ULTRASOUND IN THE 
PLANNING OF RADIATION THERAPY 
TREATMENT PORTS* 


By WILLIAM N. COHEN, M.D., and A. CURTIS HASS, M.D. 


IOWA CITY, IOWA 


ROSS sectional representations of soft 
tissue structures within the abdomen 
can be obtained by performing B-scan 
ultrasound examinations. ^? This tech- 
nique, when applied to radiation therapy, 
may provide information useful in the ac- 
curate placement of treatment ports. 
METHOD 

The ultrasound studv is used 1n addition 
to standard methods of appraising the 
limits of the mass. These include: palpa- 
tion, prior roentgenographic examinations, 
scintiscans, and localization films obtained 
with a simulator or the therapy unit itself. 
We have found it more convenient to 
perform the ultrasound examination after 
the estimated port margins have been 
marked on the patient's skin; however, 
this may be done in reverse order. 

Our equipment consists of a synchronized 
manual scanner with a 2MH~z transducer 
and a storage tvpe of oscilloscope with an 
attached camera. Contact scans are ob- 
tained in both transverse and longitudinal 
directions across and bevond the limits of 
the marked port. When opposing or mul- 
tiple fields are used, each 1s examined in 
this manner. 

The margin of the predetermined field 1s 
recorded bv elevating the transducer from 
the patient's skin as the skin mark is 
crossed during the scanning. This will pro- 
vide a vertical line on the oscilloscope. The 
number of ultrasonograms obtained de- 
pends on the size of the port and the con- 
figuration of the mass lesion. If a discrete 
tumor interface is demonstrated beyond 
the limits of the original markings, appro- 
priate adjustments are then made. In 
addition to the morphologic limits of the 


L 
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Fic. 1. Case 1. Intravenous pyelogram obtained 
prior to the initiation of radiation therapy. The 
right kidney is rotated superiorly and displaced 
medially. 


» 








mass, its movement with respiration rela- 
tive to the field limits can be assessed by 
direct observation of the oscilloscope at the 
time of the examination. 


REPORT OF CASES 


Case 1. M. B., aged 18 years, was referred to 
our hospital in March 1967, with a diagnosed 
malignant thymoma of the anterior medias- 
tinum which was nonresectable. The mass had 
been detected during the course of a pre-em- 
ployment physical examination, at which time 


* From the Department of Radiology, University Hospitals, University of Towa College of Medicine, Iowa City, Towa. 


184 





lic. 2. Case 1. (4) Longitudinal ultrasonogram at the horizontal mid port plane (the patient's head to the 
left). Although the renal outline is not defined sufficiently to separate it from the mass (M), a cluster of 
echoes from the region of the renal pelvis (RP) is discernible subjacent to the liver (L). The superior and 
inferior limits of the anterior treatment port are marked (SP and IP) as well as the costal margin (CM) 
(B) Transverse ultrasonogram at the longitudinal mid port plane (the patient’s right to the right). The 
mass is well displayed in cross section and shown to be separated from the liver edge by an acoustical 
interface. The renal collecting system echoes, less well defined, are located medially. The medial and lateral 
limits of the port are marked (MP, LP); vertebral body (V). 

(C and D) Ultrasonograms obtained at the same position and electronic gain settings as 4 and B after 
1 week of radiation therapy, goo r tumor dose having been delivered. Regression of this radiosensitive mass 
has already occurred with slight alterations in the relative positions of the kidney and liver. 

(Eand F) Comparable ultrasonograms obtained after 4 weeks of radiation therapy, 3,150 r tumor dose hav- 
ing been delivered. The mass has almost fully resolved. The renal outline now is almost completely visualized 
(K). Although irradiation of the kidney could not be avoided initially, the superior port margin was 
lowered after 1,500 r tumor dose and again at 2,700 r tumor dose to the level of the costal margin. 


Fig. 2. 


Case 1. Post-therapy intravenous pyelogram. 
The right kidney has returned to its normal posi- 
tion. 


the patient was asymptomatic and appeared in 
good health. 

A course of irradiation with cobalt 60 was 
administered to the patient’s mediastinum 
through opposing 12 by 15 cm. anterior and 
posterior ports. At its conclusion 4,400 r had 
been delivered to the tumor. During the fol- 
lowing 4 months good regression of the mass 
was documented. 

In February 1968 he began to lose weight and 
developed diarrhea. A mass was then palpated 
in his epigastrium with roentgenographic evi- 
dence of extension to the left upper quadrant. 
A tumor dose of 3,895 r was delivered to this 
region through opposing 15 by 18 cm. anterior- 
posterior ports which were reduced in size after 
1,500 r had been delivered. This mass likewise 
regressed and the patient became asympto- 
matic. 

In May 1967 another mass developed in the 
right upper quadrant which elevated the right 
kidney (Fig. 1). In addition, a technetium 99m 
colloid liver scan demonstrated diminished 
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activity over the inferior aspect of the liver. At 
the initiation of further irradiation the port 
limits were defined in conjunction with both 
transverse and longitudinal B-scan ultrasono- 
grams (Fig. 2, 4 and B). The original 15 by 12 
cm. opposing fields were reduced in size on 2 
occasions during the course of therapy with aid 
of further ultrasound scans to verify placement 
and size relative to the rapidly regressing mass 
(Fig. 2, C-F’). At its conclusion 3,150 r had been 
administered to the tumor, and the kidney re- 
turned to a normal position (Fig. 3). 


Case 11. F.P., male, aged 46 years, had a 
single episode of hematuria during the latter 
part of 1968 for which he did not seek medical 
advice. When low back pain developed in May 
1969 he consulted his family physician who 
detected pyuria and hematuria. The patient was 
then referred to University Hospitals for fur- 
ther evaluation. 

Although the physical examination was neg- 
ative, a subsequent renal arteriogram displayed 
a tumor containing abnormal vessels, involving 
the lower pole of the left kidney (Fig. 4.7). 
This was verified by surgical exploration, 
with the tissue diagnosis being hypernephroma. 
Because of extension into the renal hilum, how- 
ever, the lesion was not resectable. Radiation 
therapy was then proposed. 

Since the lower limit of the mass was not well 
defined roentgenographically and metallic clips 
were not placed about the tumor margin at the 
time of surgery, an ultrasound scan was per- 
formed which provided this information. A 
tumor dose of 4,400 r was subsequently de- 
livered through opposing 1§ by 20 cm. ports 
which were appropriately positioned about the 
kidney and tumor (Fig. 48). 


Case wt. H.D., female, aged 56 years, en- 
tered our hospital in February 1969 with a 6 
month history of cervical lymphadenopathy 
associated with night sweats and left abdominal 
pain. A tender mass was palpated in her left 
upper quadrant which was consistent with 
splenomegaly. An exploratory laparotomy was 
performed at which time an enlarged spleen 
was removed and a liver biopsy obtained. 
Follicular lymphoma of mixed cell type was 
present in both of these organs as well as a 
cervical lymph node which had been obtained. 

Cobalt 60 radiation therapy was administered 
to both mantle and inverted “Y” fields. After 


Vor. 111, No. 1 









A 


the level of the diaphragm (D), 
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Fic. 4. Case 11. (4) Selective left renal arteriogram. 
Tumor vessels occupy the lower pole of the kidney. 
The external margin, however, is poorly defined. 
(B) Longitudinal ultrasonogram at mid port plane 
(patient’s head to the left). The left kidney (K) is 
defined with the mass expanding its lower pole. 
The superior margin of the anterior port is above 





which was observed to move with respiration at the time of the exami- 


nation. The inferior port margin clears the lower limit of the gross mass. On this basis a slight inferior 


adjustment was made. 


a midplane dose of 2,100 r had been given the 
therapy was suspended for 1 month and then 
resumed until a final dosage of 3,500 r was de- 
livered. 
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Fic. §. Case 11. Transverse ultrasonogram at the 
level of the xyphoid (patient's right to the right). 
The lateral limits of the previous anterior treat- 
ment fields are indicated (LP and RP). It can be 
seen that in addition to the major portion of the 
right lobe (RL), the tip of the left lobe (LLT) of the 
liver projected beyond the previous treatment 
area and therefore had not been irradiated. 





Six weeks later she was considered for liver 
irradiation, but it was difficult to determine 
exactly what portion of the liver remained un- 
irradiated. However, by marking the limits of 
the previous port with transverse ultrasonic 
B.scans, this information was obtained (Fig. 5). 
Those portions of the liver were then irradiated 
to a midplane dose of 2,000 r. This was well 
tolerated by the patient. 


SUMMARY AND CONCLUSIONS 


B-scan ultrasound can be a useful ad- 
junct in the accurate placement of radia- 
tion therapy treatment ports in selected 
cases. [n addition to providing information 
of value in the determination of field size 
and shape, the display of a lesion's contour 
in cross section can be of use in the selection 
of multiple ports for optimal distribution of 
radiation. In addition, the rate of regres- 
sion of a neoplasm during and after therapy 
may be documented. 

The technique, however, is limited bv 
the horizontal resolution of the transducer, 
the presence of good acoustic interfaces at 
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the tumor margin, and the blocking effect 
of gas within superimposed hollow viscera. 
Therefore, in many instances little useful 
information is obtained. However, because 
pulsed diagnostic ultrasound is innocuous;? 
painless, and easily applied, its continued 
application and development is justified. 


William N. Cohen, M.D. 
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LEAK TESTING CHROMATOGRAPHIC RADIUM 
SOURCES—RADON EMANATION TECHNIQUE* 


By SAMUEL E. CROWDER, B.S. 


FORT GEORGE G. MEADE, MARYLAND 


ECAUSE of the fact that radium 226 
has a gaseous decay product, leakage 
tends to elude wipe testing techniques. 
Radon gas escaping from a chromato- 
graphic source would, in the main, be 
exhausted with the carrier gas from the 
detector exit. Therefore, the environ would 
be exposed to contamination from the 
solid decay products of radon before de- 
tectable levels of removable activity would 
accumulate on the detector surface. With 
small leaks where radium salts are retained 
and only radon escapes, it seems very pos- 
sible that measurable levels of contamina- 
tion will never build up on the detector 
surface because of the relatively small de- 
position on the surface and the verv brief 
effective half life of radium A, B, and C 
deposits which is approxima‘ely 30 min- 
utes.! 

This situation has required improved 
techniques for leak testing chromatographic 
radium sources. 

The collection and measurement of radon 
emanation have been proposed bv a num- 
ber of investigators as a means of leak 
testing radium sources. Hale? utilized 
charcoal for the collection of radon emana- 
tion and, in so doing, placed the source 
down into the charcoal. This, of course, 
would favor therapeutic sources such as 
needles or tubes which are small and can be 
easily placed in a counting tube. 

Unlike therapeutic sources, chromato- 
graphic sources are encased in bulky elec- 
tronic detectors and, therefore, immersion 
in charcoal is not practical. 

In this work the collection and measure- 
ment of radon emanation have been 
adapted as a procedure for leak testing 
chromatographic radium sources. 


METHOD 

A quantity of activated charcoal consis- 

ent with the volume of scintillation de- 
ector well is placed in a counting tube 

htted with a 2 hole rubber stopper. A tvgon 
tube is inserted and extended down into 
the charcoal. With chromatograph power 
otf, the tube 1s attached to the exit line of 
the detector (Fig. 1). 

The carrier gas is allowed to pass through 
the system for at least 24 hours. The tube is 
removed, fitted with a solid rubber stopper, 
allowed to stand 24 hours and counted in a 
well-tvpe scintillation counter. 

The activity may be evaluated with a 
radium 226 standard. This laboratory 
utilized a calibrated radium 226 watch 





Fic. 1. Charcoal tube attached to detector exit. 


* From the Radionuclide Laboratory, First U. S. Army Medical Laboratory, Fort George G. Meade, Maryland. 
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dial. While the criterion of 0.005 micro- 
curies as the maximum level of contamina- 
tion prevails, judgement may also be 
rendered in light of the maximum permissi- 
ble concentration for radon in air which 1s 
3X107 microcuries per cubic centimeter. 


DISCUSSION AND SUMMARY 


In this procedure contamination due to 
the decay products of escaping radon is 
readily detected in that the radon is sal- 
vaged for ingrowth of daughters. Even 
with the escape of radium salts, it is likely 
that contamination will be detected sooner 
by this technique than by wipe testing the 
cell surface. 

As a basis for presenting counting con- 
siderations, a decay scheme of radon is 
shown in Table 1. In the case of wipe tests 
the particles of radium A, B, and © are 
counted and this has to be done immedi- 
ately after making a wipe because of the 
brief effective half life of approximately 30 
minutes.! In this technique the gamma rays 
of radium B and C? are counted, and 
whereas the radon daughters are in equilib- 
rum with the parent, the activity has an 
effective half life of 3.825 days; this allows 
a longer time for reading samples. 

This test may be performed while per- 
mitting the detector to remain intact in 
chromatograph. Removal 1s not required as 
may be the case in wipe testing. This offers 
consolation to many users who experience 
alteration in chromatograph calibrations in 
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TABLE I 


DECAY SCHEME OF RADON 222 TO 
GAMMA-EMITTING DAUGHTERS 


Radioelement Radiation ^ HalfLife 
Radon 222 Alpha 3.825 da. 
Polonium m (Ra A) Alpha 3.05 min. 
Lead 214 (Ra B) Beta, Gamma 26.8 min. 
Bismuth a (Ra C) Beta, Gamma 19.7 min. 


removing a source and would like to leak 
test without the disturbing detector. 

Over-all efficiency in the collection of 
escaping radon is not known. Nevertheless, 
because of the distinct advantage in re- 
covering the active deposits of radon, 
reliability in this technique surpasses that 
inherent in wipe testing. 


Radionuclide Laboratory 
First US Army Medical Laboratory 
Fort George G. Meade, Maryland 20755 
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A SYSTEM FOR COMPUTER PROCESSING OF 
RADIOPHARMACEUTICAL DISBURSEMENT 
INFORMATION* 
By MARTIN L. NUSYNOWITZ, LTC, MC, WILLIAM A. GOLDSMITH, CPT, MSC, 
JEROME A. WALISZEWSKI and JOSEPH S. MUSARRA 


EL PASO, TEXAS 


HE ever expanding medical applica- 

tion of radioactive materials has 
greatly increased the need for efficient sys- 
tems for control and monitoring of these 
radiopharmaceuticals. These controls are 
necessary for the safety of the professional 
personnel and patient, compliance with ap- 
plicable regulations, and efficiency of clinic 
operation. Any accounting method in a 
busy clinic can produce a veritable moun- 
tain of paperwork, but the digital computer 
has the capability of eliminating the te- 
dium, improving the accuracy, and reduc- 
ing the expense associated with manual 
methods. 

The system presented in this paper was 
developed to fulfill 3 requirements: (1) to 
record all human uses of radiopharmaceu- 
ticals for inventory purposes; (2) to deter- 
mine workloads; and (3) to maintain a 
record of radiopharmaceutical dosages to 
each patient. In addition, this system pro- 
vides the Radiation Protection Officer with 
a convenient check of the dose ranges being 
employed. 

INPUT DATA 

The system was designed in such a 
manner that the input data could be pro- 
vided by a technician with a minimum 
amount of training. Standard 80 character 
3173 inch cards are punched from a 
manually prepared form with provision for 
80 alphanumeric characters. A sample form 
showing the data field locations is illus- 
trated in Figure 1. This form indicates 
that John Z. Smith, born on 1 January 41, 
received on 30 June 69, for clinical purposes, 


[?! as the iodide in a dose of 49.8 micro- 
curies to perform a thyroidal uptake study 
and scan. The codes used for the chemical 
form, and application are shown in Tables 
I and 1r. Entries may be expanded as new 
procedures are instituted. The last letter 
of the application code shows whether the 
procedure is a function study (F), imaging 
or scan procedure (S), or therapy (T). 

We chose to use the date of birth in ad- 
dition to the patient's name as an identifi- 
cation measure, but other means, such as 
the social security number may be used. 
The reason for our choice is that the prob- 
abilitv of encountering two people with the 
same full name and date of birth is ex- 
ceedingly small. Furthermore, almost every- 
one can provide his date of birth very 
readily, and this information provides for 
the computation of the patient's age. 

The information on the standard form 1s 
punched onto cards for computer proces- 
sing. 


THE PROGRAM 


The computer program for this system* 
was written in Autocoder language for an 
IBM 1440 System with 4 K core storage. 
The 2 arravs obtainable with this program 
are shown in Figures 2 and 3. The tvpe of 
printout obtained is controlled by the posi- 
tion of a sense switch on the computer 
console. Figure 2 shows a sample inventory 
arrayed by radioisotope and chemical form. 
It may be noted that this printout provides 

The mentioning of trade names or manufacturers does not con- 
stitute indorsement or approval by the U. S. Government. 


* Copies of the program will be furnished by the authors on 
request. 
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hic. I. A sample of the manually prepared form 
showing the data field locations in brackets. 


the total disbursements in microcuries for 
each chemical form of each radioisotope. 
The value of this information is readily 
apparent whenever a human use inventory 
or an audit of expenditures is required. 

An array of radioisotope applications by 
specific test 1s shown in Figure 3. This in- 
formation provides data for the deter- 
mination of workload and provides the 
physician with background knowledge about 
previous tests and dosages which have been 
administered. Furthermore, this format 
allows the Radiation Protection Officer to 
monitor doses administered to patients. 

Finally, the punched data cards them- 
selves provide an easily stored and readily 
accessible permanent record of all human 
uses of radioisotopes. The printed informa- 
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tion on the top line of the card makes read- 
ing the card very simple even when filed. 
These cards are machine sorted alpha- 
betically by patient's name to provide a 
hle for each patient on the amount of 
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RADIOISOTOPE PROCEDURE ABBREVIATIONS 


Chemical Form of Radioisotope Symbol 


. lodide 


lodinated Human Serum Albumin 


IODI 
RISA 


Hippuran HIPP 
4. Rose Bengal ROSE 
Triolein TRIO 


6. Oleic Acid OLEI 
7. Cholografin CHOL 
8. Triiodothyronine T3XX 


. Macroaggregated Human Serum 


Albumin 


10. Soluble Phosphate PHOS 
11. Colloidal Phosphate COLL 
;2. Sodium Chromate NACR 


i. Chromic Chloride 


Vitamin B-12 


. Ferric Chloride 

. Ferrous Citrate 

, Chlormerodrin (Neohydrin®) 
. Sulfur Colloid 

. Sodium lIothalamate (Glofl?) 


RADIOISOTOPE PROCEDURES 


Imaging and Scan Studies 


Blood Volume 


BONES 


1. Bone 1 

2. Brain BRAIS 2. Body Sodium 
oy 
a 


LIVES 
LUNGS 
PANCS 
PERIS 


. Body Water 

. Cardiac Output 

. Fat Absorption 

, lFerrokinetics 
RENAS . G.I. Blood Loss 
SPLES . G.I. Protein Loss 
THYRS g. Liver Function 
TUMOS io. 


. Liver 

. Lung 

. Pancreas 

, Pericardial 
. Renal 

. Spleen 

9. Thyroid 
10. Tumor 


So CA d Ln 
So ON fe 


© 


12, Red Cell Survival 
13. Renal Function 
14. Schilling 

15. T3 

16, Uptake 


7. Glomerular Filtration Rate 
18. Renal Blood Flow 


PBI Conversion Ratio 
r1. Placenta Localization 


Function Studies 





Treatments 


BLDVE . Bone Metastases 
BYNAF . Cardiac Conditions 
BYWAF . Hyperthyroidism 
CARDE . Leukemia 

VTABE . Malignant Effusions 
FEKIF . Polycythemia Vera 
GIBDE . Thyroid Carcinoma 
GIPLF 

LIVEF 

PBICK 

PLACE 

SURVE 

RENAF 

SCHIE 

T3XXFE 

UPTAF 

GLERE 


C2 t m 


Qm vu 


“J 


CRCL 
VBi2 
CHLO 
CITR 
NEOH 
SCOL 
GLOF 


BOCAT 


CARDT 
THYRT 
LEUKT 
EFFUT 
PCRVT 
THCAT 


REBFF 
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radiopharmaceuticals received and the 
tests performed. 

The computer time required for a typical 
“run” of the program of this system is 
minimal. We have found that printouts at 
monthly intervals are convenient. The 
small cost incurred for computer time is 
greatly offset by the savings in man hours 
required by manual methods and the con- 
venience of the records provided. 


SUMMARY 


A system for computer processing of in- 
formation relative to radiopharmaceutical 


RADIOISOTOPE CLINIC 


NAME DOB DATE ISOTOPE 
BARAJAS ROBERT 17-JAN-43. 21MAR-68 1251 
17~JAN-43 21*MAR-68 1311 
DEJESUS GREGORIO 24-0EC-17 10-JUL.-67 1311 
DEL ROSARIO Z 20-JAN-29 17-N0V-56 1311 
DELRIO KAREN C 04-9UN-50 04-JAN-68 13111 
GODMAN VIRGINIA R 27-2M-17 30-SEP-68 131 
HAIR ROBERT 8 19-JUN -30 29-JA-69 1311 
DELEE PAULINE E 11-SEP-94 07 -APR-57 1311 
DELGADO JUAN 26-JUN-30 13-JUN -59 1311 
DEL 27-FEB-29 07 -FEB-67 1311 
DOWELL MYRDIA P 22-MAY-19 14-AU6-67 1311 
DRESOM JONN E 20-FEB-49 01-DEC-66 1313 
HAYES ORELL J 25-JUN-39 18-JAN-68 1311 
DIMATALE SAM 14-MAY-83 15-NOY-56 1311 
DINATALE SAM 14-MAY-93 03-NOY-56 1311 
VILLESCAS BERTHA J 09-APR-43 22-JA4-68 1311 
DEJSUS LEONOR A 11-APR-27 18-Ju-69 198AU 
DELGADO JUAN 26-JUN-30.. 13-JUN-69 198A 
GONZALES ERMESTO Q5-MAY -11 19-0CT1-66 20346 
WIGGINS NELSON C 03-JUL-99 09-FEB-58 32P 
DELOZIER HAROLD L 07~DEC-26 14-JA4-70 51CR 
DOLLARD CLYDE 13-0CT -99 28-FEB-67 SICR 
EASLEY JEANE M O8—)AN-17 12-DEC-66 CR 
DIENST LILLIAN H 15-JUN-92. 12-AU6-58 57C0 
DOMINGUEZ HERIBERTO 18-MAR-10 23-MAY-57 855R 
DEYAMPERT HORACE 17 -JUK-97 26 -MAR-70 g9MTC 
DEMING HOWARD 18-FEB-05 23-APR-68 SONTC 
DERAGISCH WILLIAM J 13-A^R-13 17-FEB-70 99MTC 
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disbursement is presented. The system con- 
veniently satisfies 3 administrative re- 
quirements of any busy radioisotope clinic: 
(1) preparation of inventories; (2) compu- 
tation of workloads; and (3) maintenance 
of patient dosage records. 

This system has the potential to be ex- 
panded to meet other requirements as they 
arise. 


Martin L. Nusynowitz, LTC, MC 
Department of Medical Research and 


Development 
William Beaumont General Hospital 
El Paso, Texas 79920 
30 APR 70 
CHEM MICROCURIES USE TEST TEST 
@LOF 107.90 a GLFRF * 
AL 107.90 
HIPP 78.84 cL. REBEF RENAF 
HIPP 41.15 CL RENAF 
TOTAL 119.99 * 
I001 40.45 CL UPTAF THYRS 
IODI 28.52 a UPTAF 
TODI 6000.00 cL THYRT 
10D! 1036.00 cL TUMOS 
TOTAL 7104.97 * 
MAAX 158.00 CL LUNGS 
MAAX 300.30 CL LUNGS 
TOTAL 458.30 * 
RISA 6.58 CL BLDVF 
RISA 716.52 CL BRAIS 
RISA 6.66 RD BLDVF CARDF 
RISA 5.12 CL PLACS 
TOTAL 734.88 
ROSE 152.38 cL LIVES 
ROSE 38.01 CL LIVEF 
TOTAL 190.39 
TRIO 99.00 cL FTABF 
TOTAL 99.00 * 
COLL 153.06 CL LIVES * 
COLL 150.16 CL LIVES 
TOTAL 303.22 à 
KEOH 160.80 a RENAS 
TOTAL 160.80 " 
PHOS 6942.00 cL BOCAT 
TOTAL 6942.00 * 
HACR 29.54 CL BLOVF 
HACR 160.65 C SURVE 
RACR 153.34 cL SPLES 
TOTAL 343.53 * 
VB12 0.49 cL SCHIF 
TOTAL 0.49 * 
cHLO 100.00 a BORES 
TOTAL 100.00 * 
SCOL 1090.00 CL LIVES 
TOTAL 1090.00 * 
TC04 9836.74 a BRAIS 
T04 9200.00 a. BRAIS 
TOTAL 19036.74 * 


Fic. 2. A sample inventory arranged by radioisotope and chemical form. The cards used for this output were 
selected to illustrate the flexibility of radioisotope, chemical form, and test. Since these cards were drawn 
from 4 years’ experience with the program, the dates of application (Date column) do not fall within the 
same quarter as they would in a typical inventory. 
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NAME. 
DELOSH ROBERT 
DELOZIER HAROLD L 
DRESOW JOHN E 


WIGGINS MELSON C 


DOMINGUEZ HERTBERTO 


DEMING HOWARD 
DERAGISCH WILLIAM J 


DOWELL MYRDIA P 
VILLESCAS BERTHA J 
BARAJAS ROBERT 


DINATALE SAM 


DELGADO JUAN 
DELEE PAULINE E 


HAYES ONELL J 
DEJESUS GREGORIO 
GONZALES ERNESTO 
BARAJAS ROBERT 

DIENST LILLIAN H 
EASLEY JEAME M 

DOLLARD CLYDE Á 


GODMAN VIRGINIA R 


HAIR ROBERT B 
DELRIO KAREM C 


DEL ROSARIO Z 


DOB 
27-FEB-29 
07-DEC-26 
20-FER-49 
03-JUL-59 


18-MAR-10 


18-FEB-05 
13-APR-13 
22-MAY-19 


09-APR-43 


17~JAN-43 


T4-MAY-93 


26-JUN-30 
11-APR-27 
17-JUN-97 
14-MAY-83 


26-JUN-30 


11-SEP-94. 


25-JUN-39 
24-DEC-17 
05-MAY-11 
17-48-43 


15-JUN-92 


20-JAN-23 


DATE 
07-FEB-67 
14-3A48-70 
01-DEC-66 
09-FEB-68 


23-MAT-67 


23-APR-68 
17-FEB-70 
14-AU6-67 


22-JAN-68 


21-MAR-68 


03-NOV-66 


T3-JUN-69 
16-JUL-69 
26-MAR-70 
15-M0Y-66 


13-JUN-69 


07-APR-67 


18-JAN-68 


]0-JUL-67 


19-OCT-66 


21-MAR-58 


12-Auf6 -68 


12-D0EC-66 


2B-FEB-67 


30-SEP-68 


29 -JÀN-69 


04-JAN-68 


17-N0Y-66 
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RADIOISOTOPE CLINIC 
ISOTOPE CHEM 
1311 RISA 
51CR 

TOTAL 

1311 RISA 
TOTAL 

32P PHOS 
TOTAL 

855R CHLO 
TOTAL 

99MTC TOH 

99NTC TO 

1311 RISA 
TOTAL 

131 TRIO 
TOTAL 

1251 GLOF 
TOTAL 

1311 ROSE 
TOTAL 

198A COLL 

198AU COLL 

99MTC SOL 

131 ROSE 
TOTAL 

1311 MAAX 

1311 MAAX 
TOTAL 

1311 RISA 
TOTAL 

1311 HIPP 
TOTAL 

203H6 NEOH 
TOTAL 

1311 HIPP 
TOTAL 

57c0 Y812 
TOTAL 

51CR MACR 
TOTAL 

51CR NACR 
TOTAL 

1311 IODI 
TOTAL 

1311 1001 
TOTAL 

1311 1001 
TOTAL 

1 100! 
TOTAL 

FINAL TOTAL 


30 APR 70 
MICROCURIES 


RP 


FRR 
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TEST 
2 * 
CARDF 
1 1* 
1 " 
1 * 
3 å 
1 " 
1 * 
1 * 
4 x 
2 * 
1 * 
1 k 
1 _* 
REMAF 
1 1* 
1 * 
1 * 
1 * 
1 a 
1 * 
1 * 
THYRS 


1 
31 


T5 


Fie. 3. A sample inventory arranged by use. The cards used for this output were selected tc illustrate the 
flexibility of radioisotope, chemical form, and test. Since these cards were drawn from 4 yezrs' experience 
with the program, the dates of application (Date column) do not fall within the same pattern mey would 
in a typical inventory. 
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FIFTY-THIRD ANNUAL MEETING OF THE 
AMERICAN RADIUM SOCIETY 


Tq 55rd Annual Meeting of the Amer- 
ican Radium Society will take place at 
the María Isabel Sheraton Hotel in Mexico 
City, Mexico, March 15th to March 18th, 
1971. This is the first meeting of the So- 
ciety in Mexico, and prospects ror our 
visit are most exciting. 

The Scientific Program Committee has 
arranged for 3 Symposia concerned with 
the multidisciplinary approach to cancer 
management as well as 1 Symposium on 
immunologic aspects of cancer. This is in 
context with the theme expressed .by the 
Immediate Past President, Dr. Fernando 
G. Bloedorn, in his Presidential Address at 
the 1970 meeting. In addition some 33 com- 
pact individual papers on multiple sub- 
jects will be presented by the membership. 

Three honored foreign members will 
each take part in a symposium and also 
present an individual paper as invited 
guests. These include Sir David Smithers, 
of Royal Marsden Hospital, London, Pro- 
fessor Hans Ludvig Kottmeier, of Radium- 
hemmet, Stockholm and Dr. Fernando 
Gentil of I. C. Hospital, A. C. Camargo, 
Sao Paulo, Brazil. 

The Janeway Lecture will be delivered 
by Dr. Lauren V. Ackerman of Washington 
University, St. Louis. His presentation 
titled "The Pathology of Radiation Effect 
in Normal and Neoplastic Tissue" will 
certainly highlight the scientific program. 
In addition he will discuss the pathologic 
aspects of ovarian cancer on one of the 
symposia. 

Án innovation in the scientific program 
wil be the first Resident's Prize Award 
Lecture. The committee for selection of 
this new addition to the program, under 
the Chairmanship of Dr. Malcolm Bag- 


shaw, 1s presently deliberating on the sub- 
mitted articles. 

Chairmen of the day for the four morn- 
ing scientific sessions will include Dr. John 
V. Blady, President-Elect, Dr. Germán 
Garcia, Vice-President, Dr. Jerome M. 
Vaeth, Secretary, and Dr. Antolin Raven- 
tos, Treasurer. 

Details of the scientific program are 
published elsewhere in this issue of the 
JOURNAL. 

Dr. José Noriega is Chairman of the 
Local Arrangements Committee, which in- 
cludes Dr. German Garcia, Dr. Everett 
Shocket, Dr. Gordon L. Verity and Dr. 
Bernardo S. del Valle. They have been work- 
ing diligently to make the meeting a mem- 
orable one in our beautiful host city. In 
conjunction with the Lee Kirkland Group 
Travel Services, Inc., 3537 Broadway, 
Kansas City, Mo., tours of the ancient as 
well as modern landmarks will be arranged. 
Mr. Kirkland has been designated as the 
official travel agent for this meeting of the 
Society and is prepared to answer all in- 
quiries as to travel arrangements to and 
from North American cities as well as for 
continuing trips after the meeting. It 
should be noted that, although no inocula- 
tions are necessary, a Mexican Tourist Card 
is required together with proof of citizen- 
ship to travel to Mexico. 

The traditional reception by the Radium 
Chemical Company will again be provided 
for us at the near-by El Presidente Hotel 
as one of the features of the social program. 
The Atomic Energy of Canada, Ltd. has 
graciously contributed to help in the ar- 
rangements of the Society's cocktail party 
before the Annual Banquet. At the An- 
nual Banquet there will be the Presenta- 
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tion of the Janeway Medal to Dr. Lauren 
V. Ackerman and the Past President Cer- 
tificate to Dr. Fernando G. Bloedorn. 

As is the custom, registration is available 
to all who are interested. Nonmembers will 
be required to pav a nominal registration 
fee, and residents in training with adequate 
proof of status will be registered free. 
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We are looking forward to a most inter- 
esting and rewarding meeting and hope to 
see you in Mexico. 


James F. Noras, M.D. 

President, American Radium Society 
Los Angeles Tumor Institute 
1407 So. Hope Street 
Los Angeles, California goo! § 
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CARL BERNARD LECHNER, M.D. 
1908-1970 


f OW I will see if I am a man.” So 
said Carl Bernard Lechner, when he 
was faced with months of suffering and in- 
numerable operations to attempt to halt a 
fatal disease. Although he had proved his 
manhood many times over, his attitude 
during his illness was unequaled. In a 
lighter vein he would quip, "Jim, do vou 
think I should start smoking again?" 
Dorn and raised in Erie, his academic 


degrees came from Villanova College and 
Western Reserve Universitv School of 
Medicine. [Internship at St. Vincent Hos. 
pital in Erie was followed by three vears of 
general practice. Early interest in Ra- 
diology led to a preceptorship under B. 
Swayne Putts and Ralph D. Bacon, fol- 
lowed by academic training in 1939 and 
1940 in the Graduate School of Medicine of 
the University of Pennsylvania. After four 
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years in the Army Medical Corps, including 
service in the European Theatre, Carl re- 
joined the Radiology group in Erie. 

Always willing to serve, he early.showed 
a striking capacity for leadership. Con- 
tinuing a constructive activity on the hos- 
pital medical staffs, in the County Medical 
Society, the State Medical Society and the 
Pennsylvania Radiologic Society led to in- 
creased responsibility in all these groups 
which was maintained and at a high level 
throughout his lifetime. It was logical that 
his experience as Editor for many years of 
the Erie County Medical Society “Stetho- 
scope" and of the Pennsylvania Radiologic 
"Bulletin" should lead to editorship for 
more than a decade of the Pennsylvania 
Medical Society “Journal,” now PENN- 
SYLVANIA MepicineE. Editorials often 
sharply relevant were frequently repro- 
duced elsewhere. His last editorial for the 
October, 1970 issue, while urging effective 
peer review for the medical profession, ad- 
vanced the case for peer review of legisla- 
tures at state and national levels. 

Carl had been President of the Erie 
County Medical Society and of the Penn- 
sylvania Radiological Society. Unable in 
196g to assume presidency of the Penn- 
sylvania Medical Society, he was instead 
named Honorary President. In addition to 
membership in local and state medical 
societies, he was a member of the A.M.A. 
(Alternate Delegate), as well as of the 
American Roentgen Ray Society, the 
Radiological Society of North America, 
and a Fellow of the American College of 
Radiology. In Erie, Carl Lechner was a 
civic leader, particularly in welfare ac- 
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tivities and serving in his time on the of- 
ficial boards of many agencies and as 
President of the United Fund, the Erie 
Arts Council, and the Mercyhurst College 
Lay Advisory Board. 

Friendly, knowledgeable and talented, 
he made full use of these qualities in the 
care of patients, in behalf of organized 
medicine and of society. In the funeral ad- 
dress his friend, Bishop Alfred Watson, 
called attention to his loyalty, his integritv 
and his courage, all of which were mani- 
fested in his every activity at home, in the 
office and wherever he was in contact with 
others. It can be said that he professed and 
practiced his religion every day. 

Tennis, as allowed by weather and 
schedule, was a principal and major inter- 
est. Books were truly a hobby with a wide 
interest in the classics as well as in current 
literature. He lived and used affectionately 
in speech and print the English language 
and the American idiom. Although not a 
musician, his love of classical music was 
strong and fulfilled in part by attendance 
at concerts and musical affairs. Blessed 
with an understanding wife with musical 
talent and with a daughter and three sons 
who, also, like good music, he always found 
music available at home from the piano or 
at the turntable. 

To members of the immediate family 
and many other relatives, close friends and 
associates, Carl Lechner's life and works 
will always be a reason for faith and effort. 
“Peace.” 

James Jackman, M.D. 


105 Professional Building 
Erie, Pennsylvania 16501 
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THE AMERICAN RADIUM SOCIETY 
FIFTY-THIRD ANNUAL MEETING 


Maria ISABEL SHERATON HOTEL 
Mexico City 
Marcu 15-18, 1971 


Monday, March 15, 1971 


Opening Session 8:00 A.M.—1:00 P.M. 

Welcome Address 

President's Address. James F. Nolan, M.D., Los 
Angeles, Calif. 


John V. Blady, M.D., Philadelphia Pa., 
Presiding 


Symposium: The Immunologic Aspects of Malignant 
Disease. 


William E. Powers, M.D., St. Louis, Mo., 
Moderator 


Participants 


Herman D. Suit, M.D., Houston, Tex. 
Ralph E. Johnson, M.D., Bethesda, Md. 
Alfred S. Ketcham, M.D., Bethesda, Md. 


Multidisciplinary Approach to the Management of 
Patients with Testicular Tumors. Sir David W., 
Smithers, London, England. 

Advanced Ovarian Cancer; Therapy with Radiation 
and Cyclophosphamide in a Random Series. Carl 
E. Johnson, M.D., David G. Decker, M.D., and 
Martin Van Herik, M.D., Rochester, Minn. 

External Pelvic Irradiation as a Preoperative Surgi- 
cal Adjuvant in the Treatment of Carcinoma of 
the Endometrium. J. A. del Regato, M.D., and 
C. M. Chahbazian, M.D., Colorado Springs, Colo. 

Hydatidiform Moles in Hawai. W. J. Natoli, M.D., 
Honolulu, Hawaii. 

The Role of Lymphangiography in the Diagnosis 
and Treatment of Malignant Testicular Tumors. 
John G. Maier, M.D., and Dean T. Schamber, 
M.D., Washington, D.C. 

Carcinoma of the Female Urethra. Charles H. Tag- 
gart, M.D., Joseph R. Castro, M.D., and Felix N. 
Rutledge, M.D., Houston, Tex. 

Daily Hybaroxic Radiotherapy; Evaluation of 
Ninety-Six Patients. Henry L. Jaffe, M.D., and 
A. Robert Kagan, M.D., Los Angeles, Calif. 

Hyperbaric Oxygen Radiation Therapy; Review of 
Controlled Studies in the World Experience and 
at the Radiation Center, L.D.S. Hospital. Henry 
P. Plenk, M.D., Salt Lake City, Utah. 

Conservative Surgery Following Preoperative Ra- 
diotherapy of Lung Cancer. V. Saxena, M.D., 
Frank R. Hendrickson, M.D., and R. Jensik, 
M.D., Chicago, Ill. 

The Role of Radiotherapy and Chemotherapy in the 


Surgical Management of Pulmonary Metastases. 
Alan Turnbull, M.D., and John L. Pool, M.D., 
New York, N.Y. 

Indications and Complications of Major Surgery 
after Radical Radiotherapy. Sameer Rafla Deme- 
trious, M.D., Brooklyn, N.Y. 


Tuesday, March 16, 1971 

9:00 A.M.—I:OO P.M, 

Germán García, M.D., Mexico City, Mex., 

Presiding 

Symposium: Multidisciplinary Approach to Colo. 
rectal Cancer. 


Morton Kligerman, M.D., New Haven, Conn., 
Moderator. 


Participants 


Clifford Allen, M.D., Portland, Ore. 
Fernando Gentil, M.D., São Paulo, Brazil. 


Cancer of the Endometrium with Special Regard to 
Radiotherapy. Hans Ludvig Kottmeier, M.D., 
Stockholm, Sweden. 

Radiation Protection. Herbert Parker, F. Inst. P., 
Richland, Wash. 

Afterloading Systems in the Treatment of Malignant 
Disease. Morton Simon, M.D., New York, N.Y. 
Radiation Injuries of the Stomach, Small Bowel and 
Colon. Bernard Roswit, M.D., Stanley J. Malsky, 

Ph.D., and Cyprian B. Reid, B.Sc., Bronx, N.Y. 

Dosimetric Consideration in the Interstitial Use of 
Encapsulated Iodine 125 Sources. J. G. Holt, 
A. P. Pinkerton, J. S. Laughlin, Ph.D., and B. S. 
Hilaris, New York, N.Y. 


Janeway Lecture 

Lauren V. Ackerman, M.D., St. Louis, Mo. 
Wednesday, March 17, 1971 
9:00 A.M.—I:00 P.M. 
Jerome M. Vaeth, M.D.,San Francisco, Calif., 
Presiding 


Symposium: Multidisciplinary Approach to Lym- 
phoma. 


Henry S. Kaplan, M.D., Stanford, Calif., 
Moderator. 


Participants 
Sir David W. Smithers, London, England. 
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Cancer of the Penis. Fernando Gentil, M.D., São 
Paulo, Brazil. 

A Study of Anatomy and Dosimetry in the Treat- 
ment of Carcinoma of the Uterus. V. P. Collins, 
M.D., M. Peterson, D.S., John Wall, M.D., and 
Gaynor Janes, M.D., Houston, Tex. 

An Integrated Radiotherapy System. F. W. George, 
M.D., H. L. Frey, M.D., D. L. Neblett, B.E., and 
H. R. Haymond, Ph.D., Los Angeles, Calif. 

Matrix Dosimeter for High Energy Radiotherapy 
Machines. H. E. Johns, Ph.D., and W. B. Taylor, 
Toronto, Canada. 

Emotional Reactions to Having Cancer. Arthur 
Peck, M.D., New York, N.Y. 

Carcinoma of the Cervix in a Latin American Com- 
munity. Victor A. Marcial, M.D., San Juan, 
Puerto Rico. 

Extended Field Therapy for Squamous Cell Car- 
cinoma of the Uterine Cervix. Gilbert H. Fletcher, 
M.D., Houston, Tex. 

Hypogastric Artery Infusion and Radiation Therapy 
for Advanced Squamous Cell Carcinoma of the 
Cervix. Julian P. Smith, M.D., George E. Randall, 
M.D., Felix Rutledge, M.D., Robert D. Lindberg, 
M.D., Joseph R. Castro, M.D., and Gilbert 
Fletcher, M.D., Houston, Tex. 


Resident’s Prize Award Lecture 
Installation of Officers 


Thursday, March 18, 1977 
9:00 A.M.—I 100 P.M. 
Antolin Raventos, M.D., Davis, Calif., 
Presiding 
Symposium: Multidisciplinary Approach to Carci- 
noma of the Ovary, 
A. N. Arneson, M.D., St. Louis, Mo., 
Moderator. 
Participants 


Hans Ludvig Kottmeier, M.D., Stockholm, Sweden 
Lauren Ackerman, M.D., St. Louis, Mo. 

Felix N. Rutledge, M.D., Houston, Tex. 

Carlos Perez, M.D., St. Louis, Mo. 


Radiotherapy of Orbital Tumors. José Noriega, 


e 


The American Radium Society 
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M.D., Mexico City, Mex. 

The Management of the Patient with Retinoblas- 
toma. Ronald Thompson, M.D., and Justin J. 
Stein, M.D., Los Angeles, Calif. 

Cure of Orbital Rhabdomyosarcoma by Radiation 
Therapy. Robert H. Sagerman, M.D., Patricia 
Tretter, M.D., and Robert M. Elsworth, M.D., 
Syracuse, N.Y. 

Combined Therapy in Advanced Head and Neck 
Cancer. F. F. Golin, M.D., E. J. Ansfeld, M.D., 
G. Ramirez, M.D., and H. Vermund, M.D., 
Madison, Wisc. 

Long Term Results of Treatment of Chemodecto- 
mas of the Glomus Jugulare. Philip M. Hatfield, 
M.D., A. Everett James, M.D., and Milford D. 
Schulz, M.D., Boston, Mass. 

The Therapeutic Problem of Metastatic Neck 
Adenopathy. Juan V. Fayos, M.D., and Isadore 
Lampe, M.D., Ann Arbor, Mich, 

The Role of Radiotherapy and of Surgery in the 
Management of Localized Epidermoid Carcinoma 
of the Maxillary Sinus. Samuel S. Kurohara, M.D., 
James P. Fitzgerald, M.D., Ahmed O. Badib, M.D., 
and John H. Webster, M.D., Los Angeles, Calif. 

Malignant Tumors of the Tonsil; Analysis of Failures 
and Factors Affecting Prognosis. C. A. Perez, 
M.D., L. V. Ackerman, M.D., W. B. Mill, M.D., 
J. H. Ogura, M.D., and W. E. Powers, M.D., St. 
Louis, Mo. 

Sweat Gland Carcinoma Arising in Irradiated Skin. 
Ali A. El-Domeiri, M.D., Andrew G. Huvos, 
M.D., and Edward J. Beattie, Jr., M.D., New 
York, N.Y. 

Hodgkin’s Disease and Other Lymphomas Treated 
with Radiation Therapy; Followup Data and the 
Value of Laparotomy in Diagnosis and Treat- 
ment. Leonard R. Prosnitz, M.D., James J. 
Fischer, M.D., Raul Vera, M.D., and Morton 
M. Kligerman, M.D., New Haven, Conn. 

Integrated Therapy for Ewing’s Sarcoma. Ralph E. 
Johnson, M.D., and Thomas C. Pomeroy, M.D., 
Bethesda, Md. 

High Dose, Preoperative Supervoltage Irradiation 
for Osteogenic Sarcoma. R. Lewis Royster, M.D., 
E. Richard King, M.D., J. H. Ebersole, M.D., 
and S. H. Levitt, M.D., Bethesda, Md. 
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NEWS ITEMS 


ROM 


CONFERENCE ON AFTERLOADING 
IN RADIOTHERAPY 


A conference on Afterloading in Radio- 
therapy will be held at the Mount Sinai 
School of Medicine in New York, May 6-8, 
1971. 

Distinguished speakers from the United 
States and abroad will present the status of 
brachytherapy with afterloading and re- 
mote loading techniques. 

The conference is co-sponsored by the 
Bureau of Radiological Health of The 
United States Department of Health, Ed- 
ucation and Welfare, The Radiotherapy 
Department of the Mount Sinai School of 
Medicine and The Page and William Black 
Postgraduate School of Medicine. Atten- 
dance will be limited. 

For application forms and further in- 
formation, write to the Registrar, Page and 
William Black Postgraduate School of 
Medicine, Fifth Avenue & tooth Street, 
New York, New York 10029. 


SYMPOSIUM ON POLYTOMOGRAPHY 
OF THE TEMPORAL BONE 


The third two-day Symposium on Poly- 
tomography of the Temporal Bone will be 
given under the auspices of the Wright 
Institute of Otology at Community Hos- 
pital, Indianapolis, Indiana, on March 6 
and 7, 1971. 

Subjects covered are “Basic Anatomy 
of the Temporal Bone" and "Technique of 
Polytomography of the Temporal Bone" 
with demonstration of normal tomograms. 
Pathologic conditions revealed by poly- 
tomography, such as cholesteatoma, os- 
sicular chain problems, otosclerosis, frac- 
tures, foreign bodies, tumors, and congen- 
ital anomalies will be shown on original 
tomograms and the clinical applications 
wil be discussed. 

The number of registrants is limited to 
i5. 
Inquiries should be directed to: Wright 


Institute of Otology, Community Hospital, 
1500 North Ritter Avenue, Indianapolis, 
Indiana 46219. 


COLUMBIA-PRESBYTERIAN 
MEDICAL CENTER 


Postgraduate Course in Neuroradiology 


The Department of Radiology, College of 
Physicians and Surgeons, Columbia Uni- 
versity, announces a postgraduate course 
in Neuroradiology to be held at the Colum- 
bia-Presbyterian Medical Center, May 3- 
7» 1971. 

The course is a comprehensive review of 
diagnostic neuroradiology and is designed 
primarily for radiologists, neurologists and 
neurological surgeons. 

Emphasis will be placed on basic infor- 
mation used frequently in neuroradiologic 
diagnosis, especially angiography. Topics 
of the course will also include plain film 
diagnosis, pneumography, myelography, 
radiology of the orbits, the use of radio- 
active isotopes and neuroradiologic ap- 
proaches to the solution of specific clinical 
problems. 

Inquiries should be addressed to the 
Program Director, Ernest H. Wood, M.D., 
Neurological Institute of New York, 710 
West 168th Street, New York, New York 
10032. 


RADIATION RESEARCH SOCIETY 


The 19th Annual Meeting of the Radia- 
tion Research Society will be held in Bos- 
ton, Mass., at the Statler Hilton Hotel, 
May 9-13, 1971. 

The preliminary plans include a major 
plenary session sponsored by the Late Ef- 
fects Group on the current status of the 
knowledge of human effects of low doses of 
radiation, and major symposia on primary 
chemical species, macromolecular effects, 
cell renewal systems, and tritium. 

For further information please contact 


202 


Vor. 111, No. 1 


Richard J. Burk, Jr., Executive Secretary, 
Radiation Research Society, 4211 39th 
Street, N.W., Washington, D.C. 20016. 


CHEST RADIOLOGY 


This postgraduate course in chest ra- 
diology is organized by the Department 
of Radiology of the Albert Einstein Col- 
lege of Medicine and its affiliated hospitals, 
and will be held May 17-21, 1971. 

The course is intended for radiologists 
and other physicians interested in diseases 
of the chest. Attention will be directed 
toward the practical aspects of specialized 
diagnostic procedures as well as to a com- 
prehensive review of the present day con- 
cepts of radiology of the respiratory tract. 
Film interpretation panels will emphasize 
the approach to diagnostic problems. 

The Program Chairmen are: Milton 
Elkin, M.D., Professor and Chairman, De- 
partment of Radiology, Albert Einstein 
College of Medicine; and Harold G. Jacob- 
son, M.D., Professor of Radiology, Albert 
Einstein College of Medicine, and Radiol- 
ogist-in-Chief, Montefiore Hospital and 
Medical Center. 

The Place is Robbins Auditortum, Albert 
Einstein College of Medicine, Eastchester 
Road & Morris Park Avenue, Bronx, New 
York. | 

The Guest Faculty comprises: David H. 
Baker, M.D., Walter E. Berdon, M.D., 
Benjamin Felson, M.D., Robert G. Fraser, 
M.D., E. Robert Heitzman, M.D., George 
Jacobson, M.D., Averill A. Liebow, M.D., 
Leo G. Rigler, M.D., Irving J. Selikoff, 
M.D., Robert E. Steiner, M.D., and Elias 
G. Theros, M.D. 

Application for registration should be 
forwarded to Milton Elkin, M.D., Pro- 
gram Chairman, Albert Einstein College 
of Medicine, Bronx, New York 10461. 


News Items 


203 


FELLOWSHIP IN RADIOLOGICAL 
SCIENCE AND NUCLEAR MEDICINE 


The Donner Laboratory, University of 
California, announces an opportunity for 
advanced study and research in radiological 
science and nuclear medicine. 

Activities include investigation of the 
biological effects of high-energy, heavy 
particles, fast neutrons and pi mesons, par- 
ticipation in the use of high-energy par- 
ticles in therapy, and the diagnostic, 
therapeutic, and investigative uses of ra- 
dioisotopes. 

One or two courses in the graduate pro- 
gram in biophysics and medical physics 
may be taken concurrently. 

Applicants should have had residency 
training in radiology. Stipend will be made 
available from a training grant, or the 
laboratory will sponsor the individual’s ap- 
plication for a direct fellowship. 

Application forms are available from: 
John H. Lawrence, M.D., Donner Labo- 
ratory, University of California, Berkeley, 
California 94720. 


THE AMERICAN SOCIETY OF 
RADIOLOGIC TECHNOLOGISTS 

This year The Louisiana Society of 
Radiologic Technologists will have the 
honor of hosting the 43rd Annual Meeting 
of The American Society of Radiologic 
Technologists in New Orleans, at the Jung 
Hotel, July 10—15, 1971. 

It is anticipated that this will be the 
greatest annual meeting that The American 
Society of Radiologic Technologists has 
ever held. An outstanding program is pre- 
pared. 

For further information please contact 
Mary E. Smith, R.T. (ARRT), Chairman, 
Publicity Committee, Desire Medical Cen- 
ter, 2630 Desire Street, New Orleans, 
Louisiana 70117. 





JANUARY, I971 


BOOK REVIEWS 


GorpEN's Diacnostic Rapiotocy. Section 5: 
Digestive Tract. Edited by Laurence L. 
Robbins, Clinical Professor of Radiology, 
Harvard Medical School; Radiologist-in- 
Chief, Massachusetts General Hospital, Bos- 
ton, Mass., with Ross Golden, Christian V. 
Cimmino, Lois C. Collins, Jack R. Drey- 
fuss and Murray L. Janower. Cloth. Pp. 
942, with many illustrations. Price, $41.50. 
The Williams & Wilkins Company, 428 East 
Preston Street, Baltimore, Md. 21202, 1969. 


This book consisting of 942 pages is authored 
by Drs. Golden, Cimmino, Collins, Dreyfuss 
and Janower. It is part of the Golden’s Diag- 
nostic Radiology. The book is a good introduc- 
tion to gastrointestinal radiology but, like 
many multi-authored books, suffers from 
unevenness in concepts, text, emphasis and 
quality of illustrations. Some sectiors are 
superbly written and very well illustrated, 
such as the Section on the Esophagus; others 
dwell on minutiae and spend considerable space 
on concepts that were in vogue in the 1930s 
but have long been abandoned, one example 
being "Chronic Hypertrophic Gastritis.” 

Some of the illustrations, also apparently 
from the 1930s with photographic detail, are 
out of place in a contemporary textbook. The 
Section on the Colon is well organized and al- 
though short is fairly complete. 

In the Section on Technique, this reviewer 
feels—perhaps without justification—that the 
failure to include the water enema for diagnosis 
of lipomas and arteriography for demonstra- 
tion of the site of massive bleeding into the 
colon is a serious omission. It is surprising that, 
along with the many excellent illustrations, 
many films of barium enema examinations are 
underexposed, permitting no penetration 
through the barium column. | 

In spite of these criticisms, there is much 
good material in this book. Its value to the 
reader would have been even greater if the 
coverage, illustrations, and references were of 
more even quality. 

ALEXANDER R. Marcutis, M.D. 


RapioLtocic EXAMINATION OF THE COLON. 
This book is an overprint of the final portion 
of Section 5: "The Digestive Tract" from 


Golden’s Diagnostic Radiology. By Jack R. 
Dreyfuss, M.D., Assistant Clinical Professor 
of Radiology, Harvard Medical School; 
Radiologist, Massachusetts General Hos- 
pital, Boston, Mass.; and Murray L. Jan- 
ower, M.D., Assistant Professor of Ra- 
diology, Harvard Medical School; Associate 
Radiologist, Massachusetts General Hospi- 
tal, Boston, Mass. Cloth. Pp. 125, with many 
figures. Price, $9.75. The Williams & Wilkins 
Company, 428 East Preston: Street, Balti- 
more, Md. 21202, 1969. 


This short, concise book on “The examina- 
tion of the colon" is very well organized, beauti- 
fully written, and more complete than one 
would expect of a book this size. The bibliogra- 
phy is well selected and shows judicious dis- 
crimination. This work is a section of the sth 
volume on "Examination of the Gastrointes- 
tinal Tract" in Golden's Diagnostic Radiology. 
It would have been a good idea, however, if the 
editors had thought of re-numbering the pages 
so they would not start with page 5-801 and 
the illustrations with the remarkable photo- 
graph number £502. 

In the Section on Technique, a few more 
available techniques could have been men- 
tioned, notably the use of selective arteriog- 
raphy for localization of massive arterial 
bleeding into the colon; perhaps for complete- 
ness sake, the water enema could also have been 
mentioned. Such small omissions, however, do 
not subtract from the basic value of this book 
which is an excellent introduction to radiology 
of the colon for beginning residents. 

It is disappointing that, with so many beau- 
tiful illustrations, particularly the excellent re- 
production of many specimens, plain roent- 
genograms and double contrast studies, the 
conventional barium enema films were obtained 
with low kilovoltage technique and, therefore, 
do not have the detail one would expect. 

ALEXANDER R. Marcuuis, M.D. 


BOOKS RECEIVED 


Tue INTERVERTEBRAL Disc. By Anthony F. De- 
Palma, M.D., Professor of Orthopedic Surgery, 
Jefferson Medical College, Thomas Jefferson Uni- 
versity; and Richard H. Rothman, M.D., Ph.D., 
Associate Professor of Orthopedic Surgery, Jef- 
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ferson Medical College, Thomas Jefferson Uni- 
versity. Cloth. Pp. 373, with 243 illustrations. 
Price, $16.50. W. B. Saunders Company, West 
Washington Square, Philadelphia, Pa. 19105, 
1970. 

SuRGICAL OucoLoaoy. Edited by Frédéric Saegesser 
and Jacques Pettavel. Current Problems in Sur- 
gery: I4. Cloth. Pp. 908, with 212 illustrations. 
Price, Fr. 198.—. Hans Huber Publisher, Markt- 
gasse 9, 3000 Bern 7, Switzerland, 1970. 

Tue Immunotocy or Mationant Disease. By 
Jules E. Harris, M.D., F.R.C.P.(C), F.A.C.P., 
Assistant Professor of Medicine, University of 
Ottawa, Ottawa, Canada; formerly Assistant Pro- 
fessor of Medicine, Department of Developmental 
Therapeutics, University of Texas, M. D. Ander- 
son Hospital and Tumor Institute, Houston, 
Texas; and Joseph G. Sinkovics, M.D., F.A C.P., 
Associate Professor of Medicine and Chief, Sec- 
tion of Clinical Tumor Virology and Immunology, 
Department of Medicine, University of Texas, 
M. D. Anderson Hospital and Tumor Institute, 
Houston, Texas. Cloth. Pp. 251. Price, $15.00. 
C. V. Mosby Company, 3207 Washington Blvd., 
St. Louis, Mo. 63103, 1970. 

MAMMOGRAPHY AND Breast Diseases. By Robert 
L. Egan. Section 19: Golden’s Diagnostic Ra- 
diology. Laurence L. Robbins, Editor. Cloth. Pp. 
272, with many illustrations. Price, $18.00. Wil- 
liams & Wilkins Company, 428 East Preston 
Street, Baltimore, Md. 21202, 1970. 


X-Ray TEcuNoLooy Examination Review Book. 


Volume 2. Second edition. Edited by William O. 
Crawford, Jr., M.D., Assistant Professor of Ra- 
diology, Yale University School of Medicine, 
Yale University, New Haven, Conn.; and Richard 
A. Strother, R.T., A. R.R.T., Chief Technologist, 
Department of Radiology, Georgetown Univer- 
sity Hospital, Washington, D. C. Paper. Pp. 192. 
Price, $7.00. Medical Examination Publishing Co., 
Inc., 65-36 Fresh Meadow Lane, Flushing, N. Y. 
11365, 1970. 


INDICATIONS AND ALTERNATIVES IN X-Ray DIAG- 


nosis. By Melvyn H. Schreiber, M.D., Professor 
of Radiology, University of Texas Medical 
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Branch, Galveston, Texas. Paper. Pp. 117. 
Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, Ill. 62703, 1970. 


PADIATRISCHE NEURORADIOLOGIE. By Von Kurt 


Decker, and Herbert Backmund. Cloth. Pp. 195, 
with 159 figures. Price, DM 79.-. Georg Thieme 
Verlag, Stuttgart. In U.S.A. and Canada, Inter- 
continental Medical Book Corporation, New 
York, N. Y. 10016, 1970. 


Brotocy or THE Immune Response. By Peter 


Abramoff, Ph.D., Professor and Chairman, De- 
partment of Biology, Marquette University; and 
Mariano F. La Via, M.D., Professor of Pathology, 
The Bowman Gray School of Medicine, Wake 
Forest University. Cloth. Pp. 492, with some il- 
lustrations. Price, $12.95. McGraw-Hill Book 
Company, 330 West 42nd Street, New York, N. Y. 
10036, 1970. 


Tue ACUTE ABDOMEN IN INFANCY AND CHILDHOOD. 


By John G. Raffensperger, M.D., Associate Pro- 
fessor of Surgery, University of Illinois College of 
Medicine; Division Head, General Surgery, The 
Children's Memorial Hospital, Chicago, 111.; Ruth 
Andrea Seeler, M.D., Assistant Professor of 
Pediatrics, University of Illinois College of Med- 
icine; Pediatric Hematologist, Cook County 
Children’s Hospital, Chicago, Ill.; and Rogelio 
Moncada, M.D., Professor of Radiology, Director 
of Education, Department of Radiology, Loyola 
University of Chicago. Cloth. Pp. 130, with many 
figures. Price $12.00. J. B. Lippincott Company, 
East Washington Square, Philadelphia, Pa. 19105, 


1970. 


VirAMIN D AND SKELETAL METABOLISM: EXPERI- 


MENTAL STUDIES IN THE Rar. By J. A. Sevastik- 
oglou, M.D., R. D. Ray, M.D., Ph.D., S.-O. 
Hjertquist, M.D., and E. Bergquist, M.D. Paper. 
Pp. 85, with some figures. Acta Orthopaedica 
Scandinavica, Supplementum No. 136. Munks- 
gaard, Copenhagen, 1970. 


MEASUREMENT OF STABILITY OF TIBIAL FRACTURES: 


A MrxcnHANICAL Metruop. By Acke Jernberger. 
Paper. Pp. 88, with some figures. Acta Ortho- 
paedica Scandinavica, Supplementum No. 135. 
Munksgaard, Copenhagen, 1970. 





* JANUARY, 1971 


SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


American RogNTGEN Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Sheraton Hotel, 
Boston, Mass., September 28-October 1, 1971. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Jerome M. Vaeth, Saroni Tumor Institute 
1600 Divisadero St., San Francisco, Calif. 94115. Annua 
meeting: Mexico City, Mexico, March 15-18, 1971. 

RADIOLOGICAL Society oF NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Mit aghi St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Hl., November 28-December 3, 
1971. 

American CoLLEGE oF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: St. Louis, Mo., 
Chase-Park Hotel, March 3o-April 3, 1971. 

Secrion on RADIOLOGY, AMERICAN MEDICAL Association 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga., 30322. Annual meeting: Atlantic City, 
N. J., June 20-24, 1971. 

AMERICAN Boarp or o 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Bal Harbour, Fla., June 7-11, 
I971, Americana Hotel; Dallas, Tex., Dec. 6—10, 1971, 
Statler-Hilton Hotel; Washington, D.C., June 5—9, 1972, 
Washington-Hilton Hotel; and Atlanta, Ga., Dec. 4-8, 
1972, Sheraton-Biltmore Hotel. 

ritten examinations are scheduled in June of each 
year in 13 large centers, and applications must be re- 
ceived in the Board Office before Sept. 30 of the year 
preceding the one in which the candidate wishes to be 
aera | 

Deadline for filing applications for any examination 
in 1972 is September 30, 1971. 

AMERICAN Association or Puvsicisrs ix MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical Colleg 
230 N. Broad St, Philadelphia, Pa. 19102. Annua 
meeting to be announced. 

AMERICAN SOCIETY or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 

AMERICAN Insrrrvre or ULTRASOUND IN MEDICINE 
Secretary, F. J. Fry, M.Sc., Bioacoustics Lab., University 
of Illinois, Urbana, 1L 

AMERICAN SOCIETY or NEURORADIOLOGY 
Secretary- Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
14215. 

MM NIE INTERNATIONAL ConGRESS OF RADIOLOGY 
Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTH INTER-AMERICAN ConGRESs OF IOLOGY 
Counselor for the United States, Dr. Manuel Viamonte, 
Jr., University of Miami School of Medicine, Jackson 
Memorial Hospital, Miami Fla. 33136. 

President, Dr. Victor A. Marcial, Puerto Rico Nuclear 
Center, Caparra Heights Station, San Juan, Puerto Rico 
00935. 

Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 

INTER-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos- 
pital, 2215 North Cascade Ave., Colorado Springs, Colo. 


FIRST ASIAN AND OCEANIAN CoNozEss or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. Meeting: Melbourne, Aus- 
tralia, Nov. 22—26, 1971. 

ALABAMA CHAPTER or ACR 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 3:205. Meets time and place of Ala- 
bama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

Arizona RADIOLOGICAL Society, Coaprer or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz, 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

ARKANSAS CHAPTER or ACR 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. ot 
Arkansas Medical Center, Little Rock, Ark. 72201. Meets 
twice annually, the Spring Meeting being in conjunction 
with and at the place of the State Medical Association. 

Association oF University Rapio.oaists 
Secretary-Treasurer, Dr. Elliott C. Lasser, University 
Hospital of San Diego County, San Diego, Calif, 92103. 
Annual Meeting: Durham, N. C. May 13-15, 1971, with 
the Duke University and University of North arolina 
Radiol Departments serving, as co-hosts, 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard S. Colvin. Emory University 
Clinic, Atlanta, Ga. 30322. Meets on four Thursday eve- 
nings during the academic year at a time announced in 
early September of each year, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 

BaAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York, 
N. Y. Meets quarterly. 

BLocxLEY RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ra John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

Biuecrass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
m University of Kentucky, Lexington, Ky. 
40506. 'The Society meets once each month during the 
school year. 

Bronx RaproLocrcaL Socigzrv, New Yorn SraTE, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. David Bruce Hayt, 6co E. 
233rd St., Bronx, N. Y. 10466. Meets 4 times a year. 

BROOKLYN RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Rubem Pochaczevsky, 300 Skill- 
man Ave., Brooklyn, N.Y. 11211. Meets first Thursday 
of each month, October through June. 

BurraLo RADIOLOGICAL SocigTY 
Secretary, Dr. Glen M. Ebersole, 405 Spring St., James- 
town, N.Y. 14701. Meets second hs evening cach 
month, October to May inclusive, at University Club. 

erp RavroLocicaL Soctery, CALIFORNIA CHAPTER 
of ACR 
Se -Treasurer, Dr. John L. Gwinn, Childrens Hos- 
pital of Los Angeles, P.O. Box 54700, Los Angeles, Calif. 
90054. 

CATAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr, Emmett R. White, P. O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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CENTRAL New Yonk RADioLoQICAL Society 
Gecretary- Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 1921 5. Meets first Monday each month 
October through May 

CENTRAL ONIO RADIOLOGICAL SOCIETY 

nee: Dr. James V. Blazek, 2586 Lane Rd., Colum- 

bus, Ohio 43220. Meets second puro) in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

CricaGo RozwrGEN Society 

Secretary-Treasurer, Dr. William T. Moss, E E. Supe- 
ror St, Chicago, lll 60611. Meets thi Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, n. 

CLEVELAND RADIOLOGICAL SOCIETY 

Secretary-Treasurer, Dr. Daniel E. Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
P.M. on fourth Monday of October, November, January, 
February, March and April. 

LORADO RADIOLOGICAL CIETY, CHAPTEx or ACR 
Secretary, Dr. Marvin L. Daves, Univ. of Colorado 
Medical Center, 4200 E. Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Cownecricor VALLEY Rapio.oaic Sociery 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 
DarLAs-Fonr WortH RanroLooicaL Society 
Seeretary-Treasurer, Dr. V. V. Kirby, 1722 Spring Lake Dr., 


Arlington, Tex. 76010. Meets the 3rd Monday of every 
mon at 6:30 P.M., at the Cibola Inn, Arlington, 
ex. 


DELAWARE CHAPTER or ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 
Center, Wilmington, Del. 19899. 

East Bav Rapiotoaicat Sociery 
SET Ae Dr. S. Walter Kran, Doctors’ Hos. 

ital of San Leandro, 13855 East 14th St., San Leandro, 
if, ? 578. Meets first Thursday each month, Oct. 
through May, at University Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro. 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

Frowa RapioLooicAL Society, CHAPTER ory ACR 
Secretary, Dr. Wm. F. Lindsey, 1215 Hodges Dr., 
Tallahassee, Fla. 32303. Meets twice annually, in the 
spring with theannualStateSociety Meetingandin the fall, 

Froripa Wesr Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

GEo2G1A RapioLoaicaL Society, CHAPTER or ACR 
Secretary, Dr. Walker Harris, The Medical Center 
Columbus, Ga. 31902. Meets in spring and fall at Annual 
State Society ORE. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GreaTER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Kathe, North Shore Hos- 
pital, Miami, Fla. 33150. Meets monthly, third Wednes- 
day at 8:00 P.M. at various member hospitals, Miami, Fla, 

GREATER St. Louis SocigrY or RADIOLOGISTS 
Secretary- Treasurer, Dr. Roland P. Ernst, 5720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawai RapioLoatcAL SocigTY, CuarrEzR or ACR 
Secretary-Treasurer, Dr. Virgil! R. Jobe, Jr., 888 South 
King St., Honolulu, Hawaii 96813. Meets third Monday 
of each month at 7:30 P.M. 

Hegarty Puvsics SocigTY 
Secretary, John H. Pingel, Argonne National Laboratory, 
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S. Cass Ave., Argonne, Ill. 60439. Annual Meeting: 
Waldorf Astoria Hotel, New York City, July 11-15, 
1971. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Kenneth M. Jensen, 1615 St. Joseph Prof. 
Bldg., Houston, Texas 77002. Meets fourth Monday of 
each month, except June, July, A t and December, at 
6:00 P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025 

Ipano Srare Rapi0LoGICAL Socrgrv, CHAPTER or ACR 
Secr. , Dr. Hugh P. Smith, Jr., 130 E. Bannock, 
Boise, Id. 85702. Meets in the spring and fall. 

Irn1xo:rs RaprioLootcAL Society, inc., CHAPTER or ACR 
I oat Dr. Jack L. Melamed, 1230 Sunset Rd. 
Winnetka, Ill. 60093. Meets in the spring and fall. 

InpianwA RoENTGEN Socrety, Inc., CHAPTER oy ACR 
Secretary, Dr. Dale B. Parshall, Elkhart General Hos- 
pital P.O. Box 1329, Elkhart, Ind. 46514. 

Iowa Raprotoaica Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RaproLOoGiCAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Wm. R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

Kentucky CHaprer or ACR 
Secretary-Treasurer, Dr. Joan R. Hale, 402 Heyburn 
Bldg. Louisville, Ky. 40202. Meets in April and Sep- 
tember. 

Kixcs Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook. 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 p.a. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr, Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lona Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City N. Y. 11533. Meets monthly. 

Los ANGELES nsi oed v T 
Secretary, Dr. Harry T. Vanley, St. Mary's Long Bea 
Hospital, Long Beach, Calif. 90083. Meets second Wed- 
nesday of month in September, November, January, 
April and June at Los es County Medical Associa- 
tion Building, Los Angeles, Calif. Annual Midwinter 
Conference: Jan 30-31, 1971. 

LouistiANA-TExas Gurr Coast RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701 

Maing Raprocoorcan Socrery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology De- 
partment, St. Mary's General Hospital, Lewiston, Maine 
04240. Meets in June, September, December and April. 

ManvLAND RapioLoGiCAL SocigrY, CHAPTER or ACR 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesviile, Md. 21208. 

MASSACHUSETTS RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Norman L, Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130 

Mempuis RoEgNTGEN SOCIETY 
Secretary-Treasurer, Dr, Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, artment of 
Radiology, Walter F. Chandler Bldg., n Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
mind at John Gaston Hospital 

Miami VaLLey RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 Pm. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN IOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. David P. Corbett, Harper Hospital, De- 
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troit, Mich. 48201. Meets monthly, first Thursday, Octo- 
ber through May, at David Whitney House, 1010 Antie- 
tam, at 6: 30 P.M. 

Mrp-Hupson RaAnpioLoaticAL Society 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 p.m, first Wednesday of each 
month, September to May. 

MILWAUKEE RognTGEN Ray Society 
Secretary- Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sn Ave., Milwaukee, Wis. 53213. Meets monthly on 
fourth Monday, October through May, at University Club. 

Minnesota RapioLoai:cAL Sociery, CHaPrER or ACR 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

PIU STATE RapioLoGIcaL Society, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr. Ottis G. Ball, £3«6 Balmoral 
Drive, Jackson, Miss, 39211. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:20 P.M. 

Missouxzi RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary- Treasurer, Dr. Arthur A. Porporis, 100 N. 
Euclid Ave., St. Louis, Mo. 63108. 

Montana RapioLoarcAL Society, Cuaprer or ACR 
Secretary, Dr. Jon A. Anderson, Doctor’s Building, 
1231 N. 29th Street, Billings, Mont. sgror. 

NEBRASKA Cuaprer or ACR 
Secretary-Treasurer, Dr. Gordon F. Johnson, 4239 Far- 
nam, Omaha, Neb. 68131. Meets third Wednesday of 
each month at 6 p.m. in Omaha or Lincoln. 

Nevaba RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Harris W. Knudson, 2020 W. Charleston 
Blvd., Las Vegas, Nev. 89102. 

New Enoianpd Roentoen Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St, 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M. 

New Haxrsuigg RogwroEgN Ray Soctery, CHAPTER OF 


ACR 

Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03:46. Meets four to six times yearly. 

New Mexico Sociery or RADroLoaisTS Cuaprer oy ACR 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New York RogwrogN SOCIETY 
Seeretary-Treasurer, Dr. Samuel H. Madell, t. E. 82nd St., 
New Yark, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 p.m. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York, April 29-May 1, 1971. Further information may 
be obtained from Dr. Albert A. Dunn, Roosevelt Hosp., 
New York, N. Y. roorg. 

New York Strate CuaAPTER Qr ACR 
Secretary-Treasurer, Dr, John J. Magovern, 520 Frank- 
lin Ave., Garden City, N, Y. 11630. 

Norty CazoLiNA CHAPTER oF ACR. 

Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw. 
thorne Road, Winston-Salem, N. C. 27103. 

Nortu DaxorA RapioLoaicaL Society, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Nortu FLoziDA RADIOLOGICAL SOCIETY 
Secretary, Dr. John W. Morris, I., Department of 
Radiology, Halifax District d Daytona Beach, 
Fla. rers Meets quarterly in March, June, September 
and December. 

ii Vial eat N EN es Chick, Glen PHOT 

ecret r. Barbara ens 
Glens Falls, N.Y. 12801. Meets in Albany area ou ind 
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NozTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sept., Nov., Jan., March and May at Aldo’s Restau- 
rantin Sacramento. 

NorTHWESTERN Ouro RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiol , Toledo, Ohio. 

Onto SrATE IOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 
Toledo, Ohio 43614. 

OKLAHOMA Stare RADIOLOGICAL Society, CHAPTER or 


ACR 

Secretary, Dr. Richard B. Price, 204 Medical Tower 
Bldg., Oklahoma City, Okla. 73112. Meets in January, 
May and October. 

OnANGE County RapIOLoGIcAL SOCIETY 
Secretary, Dr. Roderick A. Silveira, too E. Valencia Mesa 
Dr., Fullerton, Calif. 92632. Meets on fourth Tuesday of 
the month, excluding June July, August, and December, 
à »i Orange County Medical Association Bldg., Orange, 

alif. 

OREGON STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Gerlad L. Warnock, 11699 N. E. 
Glisan St., Portland, Ore. 97220. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

OnLEANs Parisa RADIOLOOICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New E: La. 70113. Meets second Tuesday af each 
month. 

Paciric NortHwest RApDroLoaicAL Society 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an- 
nually in Portland, n, Seattle, Washington or 
Victoria or Vancouver, British Columbia, in early May. 

PENNSYLVANIA RADIOLOGICAL Society, Cuaprer or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA RoEeNTGEN Ray Society 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
sath St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5 p.m., from October to 
May in Thompson Hall, College of Physicians. 

PrrrsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. Norman Williams, Department of Radio- 
therapy, Montefiore Hospital, 34«9 Fifth Ave., Pitts- 
burgh, Pa. 15213. Meets cond Wednesday of month, 
October through June, at Park Schenley Restaurant. 

RapiATION RgsgARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. 

RADIOLOGICAL SocigTY or CONNECTICUT, INC., CHAPTER 


or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are hdd. quarterly 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary. Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY OF GREATER Kansas Crrv 
Secretary, Dr. Ken C. Davidson, St. Luke's Hospital 
of Kansas City, Kansas City, Mo. 84111. Meets 5 
times a year on given dates. 

RaproLoatcAL Socrery or Kansas Crry 
Lie Dr. Arthur B, Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 

RapioLocicaL Socigry or Louisiana, Cuarrer or ACR 
Secretary, Dr. Ralph B. B n, 154 Brockenbraugh 
Ct. Metairie, La. Nr. eets semiannually during 
romane State Medical Society meeting and 6 months 
ater. 

RaAprorooicAL Socigry or New Jersey, Cuarrer or ACR 
Secretary, Dr, Sidney rag en St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
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City at time of State Medical Society meeting and in 
October or November in Newark, N. 7. 
marie oe SociETY oF RHODE ISLAND, CHAPTER OF 


Secretary-Treasurer, Dr. John J. O'Brien, 292 Merry- 
mount Dr., Warwick, R.I. 02888. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Se -Treasurer, Dr. Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite 1, La Mesa, Calif. 92041. Meets 


three times a year, usually October, February and May. 
ip yet SED rd Pd Nes New ÉL 
ecretary- Treasurer, Dr. Jo ‘ an, 273H ood 
Ave., Rochester, N. Y. 14618. d = 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricuuoxp Country RADIOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College of 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

RocmgsrEz Roentorn Ray Society, Rocnesrer, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rocxy Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo. 

San AÁNTONIO-CiviuiaN-Mirrranvy RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teachi H ital, 1o Medical 
Drive, San Antonio, Texas. Meets third ednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Dieco RADIOLOGICAL Soctery 
President-Secretary, Dr. Q. H. Lehmann, 5565 Grossmont 
Center Dr. Suite 1, La Mesa, Calif. Pa Meets first 
Wednesday of each month at the Town & Country Hotel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren M. Russel, Franklin 
Hospital, Castro & Du San Francisco, Calif. 94114. 
Meets quarterly at various hospitals (contact Sects). 

Santa Ciara Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Emory G. West, 285 S. Drive, Mt. View, 
Calif. 94040. Meets monthly at the Santa Clara County 
Ci Association Bldg., 7200 Empey Way, San Jose, 

Secrion ox RADIOLOGY, CALIFORNIA MEDICAL ÁSSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif , 

Secrion on RanioLooy, MepicaL Socrery or THe Dis- 
TRICT OF COLUMBIA 
Secretary Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

Section on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Tex. 78212. 

Section on RAnrioLoGY, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

Syreverort RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Socixry rox Pepiatric RADIOLOGY 

, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Sheraton Hotel, Boston, Mass., September 26-27, 1971. 

Sociery or NucLEgAR MEDICINE 
Secretary, Dr. James J. Smith, 140. E. sath St, New 
York, N. Y. Administrative Officer, Mrs. Margaret Glos, 
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211 E, 43rd St., New York, N. Y. 10017. Annual meet- 
ing: Los Angeles, Calif., June 26-July 2, 1971. 

SoutH Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
pig alf. 94025. Meets second Wednesday of each 
month. i 

di CAROLINA RapioLoGICAL SOCIETY, CHAPTER OF 
Secretary, Dr. George W. Brunson, 1406 G St, 
Columbia, S. C. Annual meeting (primarily business] 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Ánnual fall scientific mecting at 
time and place designated by the president. 

SoutH Daxora RabDioLooicAL Society, CHAPTER or ACR 
Secretary, Dr. Haakon O. Haugan, 71 incy St., Rapid 
City, S. D. 57701. Meets in spring with State Medical 
Society and tn fall. i 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
‘Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
meeting: Grand Hotel, Pointe Clear, Ala. Jan. 29-31, 1971. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M, in 
the Paso del Norte Hotel. 

TENNESSRE RaproLtocicaL Society, Caaprer or ACR 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Srate RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room 100, 1550 W. Rosedale St., Fort Worth, Tex. 
isl Annual meeting at the Flagship Hotel on Pier, 

alveston, Tex. 

Tur FLEICHNER SocrzTY 
Secretary-Treasurer, Eric N. C. Milne, M.B., Medical 
Sciences Bldg., University of Toronto, Ontario, Canada, 
Meets in Williamsburg, Va., March 1971, in conjunction 
with a course on “Modern Trends in Roentgenology of 
the Chest,” sponsored by the Virginia Commonwealth 
University, Richmond, Va. 

Tar-SrATE RADIOLOGICAL SOCIETY 
FLA Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets third Wednesday of Oct., 
an., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Untversiry or Micuigaw DEPARTMENT oF ROENTGEN- 
oLoay SrArr MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M, at University Hospital, Ann Arbor, Mich. 

Uprer PENINSULA RADIOLOGICAL Socierr 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarteriy. 

Urau SrATE RanioLooiCAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Leon M. Neal, St. Benedict's 
Hospital, 5000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospi f 

Vermont Rapro.ocicat SocigTY, Caaprer or ACR 
Secretary, Dr. Edward A. Kupic, Mary Fletcher Hosp., 
Burlington, Vt. 05401. 

VinaiN1A Cuaprer or ACR 
M e Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. 

WasuixGTON, D. C., DA on ipm " A 
Secretary-Treasurer, Dr. joan Wohigemuth, 5021 5em- 
inary Rd., Alexandria, Va. 22311. 

aee SrATE RADIOLOGICAL SOCIETY, CHAPTER or 
A . 


Secretary-Treasurer, Dr. Paul S. Paulson, 1001 Broadway 
Seattle, Washington 98122. Meets quarterly. 
West Vigora Rapiotocica SocrgTY, CHAPTER or ACR 
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Secretary-Treasurer, D . Dennis Kugel, 510-517 Med. 
Arts Bldg. Charleston, W. Va. 25901. Meets concurrently 
with annual meeting of West Virginia State Medical 
Society; other meetings arranged by program committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, N. Y. 10801. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin RApioLoatcAL Sociery, CHAPTER or ACR 
Secretary Treasurer, Dr. Robert E. Douglas, 1209 S. 
Commercial St. Neenah, Wis. 54956. Meets twice a 
year, May and September. 

Wroming RaprorocicaL Socizry, CHAPTER 07 ACR 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Pugrro Rico AND CENTRAL AMERICA 

ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica. 

ÅSOCIACIÓN DE RADIÓLOGOS DE CENTRO AMERICA Y 
Panamá, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

ÂSOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Sociepap pg RapioLocfíA pg EL SALVADOR 
Secretary, Dr. Julio Astacio, 5a Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*, Calle A 0-05, Zona 1, 
Guatemala. 

SocieEDAD Mexicana DE Ranioroofa, A.C, 

Coahuila No. 35, México 7, D.F. 
Secretary-General, Dr. Bernardo Serviansky. Meets first 
Monday of each month. 

SocreDaD RADIOLÓGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323 
Panama, R, de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociepaD RapioLóaica DE Puerro Rico 
Secretary, Dr. Heriberto Pagán S Apt. 9387, San. 
tur uerto Rico. Meets second Thursday of each 
month at 8:00 P.M, at the Puerto Rico Medical Associa- 
tion Bldg. in San Juan. 


Barrisu COMMONWEALTH OF NATIONS 


ASSOCIATION oy RADIOLOGISTS or THE Province or Que- 
BEC 
Secretary, Dr. Pierre Archambault, Hôpital Chare Le 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 

. Canada, Meets four times a year. 

BzarrisH Instrruts or RADIOLOGY 


Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. r Eod. Meets monthly from October 


until May. 

CANADIAN ASSOCIATION OF Puysicists, Drvision oF 

MepIcaL AND BrorocicAL Puysics. 
Honorary Secretary Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1¢53 Carling 
Ave., Ottawa 3, Ont., Canada. Annual Congress, to be 
announced. 

EDMONTON AND Disrricr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada 
Meets third Thursday of each month Octoker to May, 
except December, at various Edmonton Hospitals. 

FacuLTY or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, W.C.2, England. Annual meeting, Ox- 
ford, Éngland, July 2-3, 1971. 

Facutty or Rapro.oaists, ROYAL COLLEGE or SURGEONS 
IN IRELAND 


Society Proceedings 


JANUARY, 1971 


Registrar, Dr. H. O'Flanagan, F. R.C.P.I., D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

Section or RapioLocy or THE Roya. Society or Mzpr- 
CINE (CONFINED ro MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1, En- 
gland. — 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. F. Robert MacDonald, Associate 
Honorary Mari A Dr. Champlain Charest, 1555 Sum- 


merhill Ave. Montreal 25, Que., Canada. Annual 
meeting: Palliser Hotel, Calgary, Alberta, March 15—19, 
1971. 


MosTzEAL RADIOLOGICAL Stupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

SEcTION oF RapioLoGY, CANADIAN MEDICAL ÁssociATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Guy Duckett, 1385 est, rue " ean 
Talon, Montréal, P.Q., Canada. Meets every third Tues- 
day from October to April. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp. 
Toronto 12, Ont, Canada. Meets second Monday o 
each month, September, through May. 

CoLLEGE OF RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W., Australia. 


SOUTH AMERICA 


AsOCIACIÓN ARGENTINA DE RapioLocfia 
Secretary, Dr. Lidio G. Mosca, Avda. Fral, Paz 151, 
Córdoba, Argentina. Meetings held monthly, 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Afiafios, Instituto de Radiologia, 
Urqiza 3100, Rosario, Argentina, Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

CorÉai0 BnAsrLEIxO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario, Céntola, Caixa 
Postal 5984, Sio Paulo, Brazil. 

SOCIEDAD ÁRGENTINA DE Rapro.oofa 
Secretary-General, Dr. Juan R. Heilbuth Pacheco, Santa 
Fe 1171, Buenos Aires. Meets first Wednesday evening, 
April through December. 

SocigDAD BoLiviANA DE RADIOLOGÍA 
Secretary, Dr. abad Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years, 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigaderio 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 pat, in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocizpAD Ca1Lena DE RaDioLoofa 
Secretary, Dr. Carlos Vildésola, Casilla, 13426 Santiago, 
Chile. Meets fourth Friday of each month. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 


Secretary-General, Dr. Raul Fernández Angula, Calle 43 
No. 44-70 Barranquilla, Colombia. Meets last Thursday 
of each month. . 


SOCIEDAD ÉQUATORIANA DE Rapio.ocfa 
Secretary, Dr. Carlos Palau Jimenez, Casilla 4569, Guaya- 
quil, Ecuador. 

SocigDAD PAnAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Ásunción, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Julio Ormeño del Pino, Instituto de 
Radiología “Cayetano Heredia” Hospital Arzobispo 
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Loayza, Lima, Perá. Meets monthly except during Janu- 
ary, February, and March. 

SOCIEDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 £41-110, Baran- 

uilla, Colombia. Society meets monthly at the Instituto 
e Radiología. 

SOCIEDAD DE RADIOLOGÍA DE LA PLATA 

Secretary. Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SocieDaD DE RapioLoofa, CaNcEROLOGÍA y Fisica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Miguel A. Sica, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SocigDAD DE RoEgNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SociEDAD SALTERA DE RaproLoofa v MxapicINA NUCLEAR 
Secretary, Dr. Mario A. Moya, Av. Sarmiento 536, Salta, 
Argentina. 

Socik&oAD VENEZOLANA DE RADroLooÍA 
Seeretary-General, Dr. Modesto Rivero González, Apar- 
tado No. 9213 Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas 


CoNTINENTAL EUROPE 


SECOND CONGRESS oF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY. 

President, Professor Dr. J. R. von Ronnen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, ae Holland A dere Centre, 16 Lange 
Voorhout, The Hague, The Netherlands. Congress 
Meeting: Amsterdam, Fhe Netherlands, June 14-18, 
1971. 

ÖSTERREICHISCHE RoNTGEN-GESELLSCHAYT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria, Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

Societe ROYALE eee DE RE n 
General Secretary, Dr. Joseph Baeye ost, Belgium. 
Meets in February, M Mis. June PRA 
October, November and December. 

Socréré EunoPÉENNE DE RADIOLOGIE PÉDIATRIQUE , 
President, Dr. George Thomsen, Rigshospitalet (Uni- 
versity Hospital), legdamsvej 9, DK 2100 Copen- 
hagen, Denmark. Meets in Elseneur, Denmark, May 
12-15, 1971. 

Permanent Secretary, Clément Fauré, Hôpital des En- 
fants-Malades, 149, rue de Sèvres, Paris 15e, France. 

Société FRANÇAISE D'EnkcrRORADIOLOGIE MÉDICALE, 
and its branches: Socréré pu Sup-Ouszsr, DU LITTORAL 

. MÉDITERRANÉEN, DU CENTRE ET DU LYONNAIS, DU 
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NORD, DE L'OUEST, DE L'EST, ET D’ALGER ET D'AFRIQUE 
pu Non». Central iind meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 

Secretary-General, Dr. Ch. Proux, g rue Daru Paris 8, 
France. 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromír Koláf, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DeutscuHe RoNTGENGESELLSCHAYFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-Klinik, Gossler Str. 10, 34 Góttingen, 
Germany. 

SocrETÀ Iravtana Dt Raprotoara MEDICA E pt MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano 
Torino, Italy. Meets annually. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. C. B, A. J. Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E, Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvagen 5 C., Finland. 

SocrepapD EsprANoLA DE Rapro.ocfa v ErEcTROLOGÍA 
M épicas Y pe MEDICINA NUCLEAR 
Secretary, Dr. D. José Bonnati, Villanueva, 11, Madrid 1, 
E Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SCHWEIZERISCHE GESELLSCHAFT Fir RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉrÉ Sursse pg RADIOLOGIE ET 
DE MÉpEcINE NucLÉAiRE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


Inpian RADIOLOGICAL ÁSSOCIATION 
Secretary, Dr. L. R. Parthasarathy 44, Constable Road, 
Madras—23, India. 

INDONESIAN KADIOLOGICAL SOCIETY 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

InANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. 


ÁYRICA 


AssociATION or RaproLoarsTs or West ÁFRICA 
Honorary Secretary, Dr. S. B. Lagundoya, University 
College Hospital, Ibadan, Nigeria. Annual Conference: 
Feb. 5—6, 1971, Conference Centre, University of Ibadan, 
Ibadan, Nigeria. 

SOUTH ÁrziCAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South África. 
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EssiNGER, A. ei al.: Integration of pulmonary 
angiography into the respiratory exploration 
Gossin, M. J., Tuoursow, F. D., and Jack- 
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ROENTGEN DIAGNOSIS 
Heap 


Touya, E., Tovva (h), J. J., BEKerman, C., 
Orecul, I., Cnorri pg De Bont, I., Nev- 
MARK, R., and Navarro, A. Valor de la 
centellografia encefalica en el estudio de los 
tumores de la hipofisis. (Value of cerebral 
centregraphy in the study of pituitary 
tumors.) Keo. interamer. radtol., 1970, 5, 
16-23. (From: Centro de Medicina Nuclear, 
Clinica Médica Profesor Manlio Ferrari y 
de la Cátedra de Clínica Endocrinológica 
Profesor Alfredo Navarro, Facultad de 
Medicina, Montevideo, Uruguay.) 
Radioactive indium was used to study tumors of 

the sella turcica and parasellar region. 

Proved cases of chromophobe and eosinophilic 
adenoma, craniopharyngioma and tumors of the 
optic nerve were demonstrated. 

The scan constitutes a valuable adjunct to the 
study of these tumors.—Charles M. Nice, Fr., M.D., 
Ph.D. 


BANNISTER, Rocer. The place of isotope 
encephalography by the lumbar route in 
neurological diagnosis. Proc. Roy. Soc., Med. 
Sept., 1970, 63, 921-925. (From: National 
Hospital, Queen Square, London WC1, 
England.) 

Injection of 100 uc of P" labelled serum albumin 


into the lumbar subarachnoid space, and evaluation 
of its fate in the cisterns over a period of 2 hours to 


$ days has been the subject of many recent papers. - 


If the isotope goes into the ventricular system, but 
not over the surface of the brain as in the normal 
patient, then a diagnosis of dementia due to com- 
municating hydrocephalus (the so-called low pres- 
sure hydrocephalus) can be made. Some of the pa- 
tients with this variety of hydrocephalus benefit 
from ventriculo-atrial shunting. 

Three groups of patients with this type of hydro- 
cephalus were classified by the author. 

In the first group of undisputed communicating 
hydrocephalus, the isotope enters the ventricular 
system and remains there for several days, never 
appearing in the cortical subarachnoid region. The 
pneumoencephalogram shows ventricular enlarge- 
ment, but no air over the surface of the brain. Usu- 
ally a history of head injury, meningitis or sub- 
arachnoid hemorrhage is found. 

In the second group, the isotope enters the ven- 
tricle but leaves it within 48 hours and there is some 
cortical subarachnoid activity. No air gets over the 
surface of the brain during pneumoencephalography 
showing that fluid is more successful than air at 
penetrating defective cortical subarachnoid spaces. 
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Shunting results have Dante only a few patients 
in this group. 

The third group represents pure cerebral atrophy 
with the isotope normally going to the cortical sub- 
arachnoid spaces and not entering the ventricle. The 
pneumoencephalogram indicates dilated sulci and 
large ventricles. Shunting does not affect these cases. 

The author concludes that the isotope study could 
beusedin coordination with pneumoencephalography, 
but that it is more reliable and often safer for the 
patient than the air study.— Harvey I. Wilner, M.D. 


pu Bourav, G., and McAuisterR, Joan. The 
choice between carotid angiography and 
brain-scanning in the investigation of tumour 
suspects. Proc. Roy. Soc. Med., Sept., 1970, 
63, 926-930. (From: St. Bartholomew’s 
Hospital, London EC1, England.) 


The authors reviewed the cases of about 400 St. 
Bartholomew’s Hospital patients with tumors proven 
by operation or autopsy. Also, records of all patients 
who had technetium 99m brain scans at the Hospital 
up to the middle of 1967 were re-examined. Except 
for multiple metastases and some "unusual" tumors, 
such as a corpus callosum glioma, angiography was 
felt to offer much more information about the type of 
tumor than did the scan. Posterior fossa tumors were 
difficult to diagnose by scanning methods. 

Different regimes of investigation were proposed in 
4 separate groups of patients. 

The first group includes patients with signs of a 
malignant tumor but with no known primary lesion. 
Angiography should be performed initially; and only 
if any doubt exists, should a brain scanning be done. 

The second group includes patients with plain film 
roentgenographic changes of a meningioma, and here 
again angiography should suffice. 

If a known primary tumor site other than the 
brain exists, the scan may be all that is required. 

The fourth group of patients includes those with 
symptoms such as epilepsy of late onset without 
other evidence of tumor. Since the likelihood of find- 
ing a tumor is extremely small, the scanning, being 
a simpler procedure, is indicated; and only if positive, 
should the arteriogram be obtained. 

The authors fail to emphasize that the fourth 
group of patients may have arteriovenous malfor- 
mations, infarcts, or diffuse tumors which cause 
seizures and may not demonstrate an abnormal scan. 


—Harvey I. Wilner, M.D. 


WirLiAMS, J. P., Prinram, H. F. W., Lynpe, 
R. H., and Suarps, A. R. Isotope cisternog- 
raphy in the evaluation of patients with 
subarachnoid hemorrhage. 7. Nuclear Med., 
Oct., 1970, ZZ, 592-596. (From: Medical 
College of Virginia and Virginia Common- 
wealth University, Richmond, Va., and 
University of California, Irvine, Calif.) 
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It has long been known that meningeal thickening 
may follow subarachnoid hemorrhage, and that 
communicating hydrocephalus may result. 

The authors undertook to study patients who had 
persistently xanthochromic spinal fluid or blcody 
spinal fluid with a bleeding lesion confirmed angio- 
graphically and at surgery. Cisternography was done 
with doses of 100 uc high specific activity TP“ HSA 
and a Pho/Gamma III scintillation camera. An- 
terior and left lateral views of the head were ob- 
tained at 2, 4 and 24 hours. 

Of 21 patients, 10 showed evidence of communi- 
cating hydrocephalus with tracer entering the lateral 
ventricles. Of these, 8 have subsequently had atrio- 
ventricular shunts, with clinical improvement. 

Twelve of the patients in this series bled from 
known aneurysms, and of these 6 developed com- 
municating hydrocephalus. Of 3 patients who had 
subdural hematomas from subarachnoid bleeding, 2 
developed hydrocephalus. 

The authors present good evidence to show that 
isotope cisternography is an important aspect of the 
follow-up of patients who have had subarachnoid 
bleeding.—Frederick J. Bonte, M.D. 


Hexster, R. E. M., and Norpen, A. A. J. Cu. 
Non-traumatic atlanto-axial displacement 
after tonsillectomy: a case report. Radiol. 
clin. et biol., 1970, 39, 357-365. (From: De- 
partment of Radiology, University Hospital, 
Leiden, The Netherlands.) 


The patient, an 18 year old girl, complained of 
severe upper cervical pain following a tonsillectomy. 
Five weeks after the operation, roentgenograms were 
obtained and atlanto-axial dislocation diagnosed. 
Trauma, rheumatoid arthritis and ankylosing spon- 
dylitis were ruled out. 

The literature pertaining to nontraumatic disloca- 
tion of this area is reviewed quite well, particularly 
the articles relating to tonsillectomy and nontrau- 
matic dislocation associated with cranio-cervical in- 
flammatory processes. 

A treatment plan is outlined which consists of 
skeletal traction of several weeks to obtain stability, 
followed by a collar or plaster cast support for up to 
. 6 months.— Everett H. Johnston, M.D. 


NECK AND CHEST 


FiscHer, R., Becker, H. D., Jorst, J. H., and 
TiswEn, R. Pneumocystis carinii pneumonia 
in adults. German Med. Monthly, April, 
1970, 25, 177-185. (Address: Privatdozent 
Dr. R. Fischer, Pathologisches Institut der 
Universitát, Joseph-Stelzmann-Strasse 9, ; 
Koln, Germany.) 

Only 6 adult cases of pneumocystis carinii pneu- 
monia were reported prior to 1956. Since then the 
number has steadily increased. These adult cases 
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have usually been reported in patients with diseases 
of the lymphoreticular or hematopoietic system on 
prolonged steroids, cytotoxic agents, and antibiotics. 
Still the incidence of massive pneumonia remains 
low in adults. 

The authors report on 3 proven adult cases and on 
negative necropsy material in 120 other cases with 
diseases of the lymphoreticular or hematopoietic 
systems. The 3 with pneumocystis pneumonia had 
been given extensive, prolonged cytotoxic chemo- 
therapy or steroids. The increased use of these drugs 
plays an important part in the recent increase in 
cases of adult pneumocystis pneumonia; primary 
pneumocystis pneumonia in adults without immuno- 
suppressive therapy remains very rare. 

The authors believe that the increased use of these 
drugs is not solely the cause for the increased number 
of cases. They think that transmission of the agent 
by carriers with latent infections also plays a role; 
the 3 reported cases all occurred within a 3 week 
period of the 5 years studied. 

The clinical signs and symptoms consist of an in- 
sidious onset with little or no fever, dyspnea and a 
dry cough. Tachypnea and cyanosis occur with mas- 
sive progression and infection. Only minimal phys- 
ical findings of rales are present. 

The roentgenologic findings are initially patchy or 
linear infiltrates in the hilar regions which progress to 
become denser and more confluent. Upper lobe or 
apical infiltration and increasing respiratory insuf- 
ficiency bodes an unfavorable prognosis. Focal in- 
filtrates of a softer nature are a rarer finding. The 
pleurae are rarely affected and hilar lymphaden- 
opathy and cavities are not observed. The medias- 
tinal emphysema or pneumothorax seen in children 
is very rare in adults. The roentgenologic findings 
cannot be considered pathognomonic. 

The diagnosis is usually firmly established in the 
patient with an underlying disease of the lympho- 
reticular or hematopoietic system on immunosup- 
pressive drugs who presents with the triad of res- 
piratory failure, extensive roentgenologic evidence 
of pulmonary insufficiency and few physical findings. 

Conclusive evidence is the pathologic finding of 
foamy vacuolar material in the alveolar lumina and 
identification of the micro-organism from percutan- 
eous lung biopsies; these biopsies are required be- 
cause unlike children the tracheobronchial smears of 
adults rarely demonstrate the micro-organism.— 
Phillip Godsey, M.D. 


Banaszak, Epwarp F., Turepse, WALTER H., 
and Fink, Jorpan N. Hypersensitivity 
pneumonitis due to contamination of an air 
conditioner. New England F. Med., Aug., 
1970, 283, 271-276. (From: Department of 
Pulmonary Physiology, St. Luke’s Hospital, 
the Allergy Section, Department of Medi- 
cine, Marquette School of Medicine, and the 
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Research Service, Wood Veterans Adminis- 
tration Center, Milwaukee, Wis.) 


The authors discovered the insidious contamin- 
ation of an air conditioning system by a thermo- 
philic Actinomycete. 

The patients developed a hypersensitive pneu- 
monitis. Their symptoms, pulmonary function and 
blood studies reflected their disease. 

Roentgenographically a diffuse nodular infiltra- 
tion of the lungs was a characteristic of the disease. 

There was eventual clearing of the infiltration 
after several months of treatment with steroids and 
avoidance of exposure to the fungus.—F. Bennett 
Giles, M.D. 


RemoLarR, Jorge M., GOLDEMBERG, BER- 
NARDO, GOLDEMBERG, Dora S. DE, and 
Grois, Enrique. Neumonia atípica pri- 
maria: su concepto actual. (Primary atypical 
pneumonia: current concept.) Rev. Argen- 
tina radtol., April, 1970, 33, 33-43. (From: 
Servicio de Clinica Médica del Policlinico 
Prof. Dr. Gregorio Aráoz Alfaro de Lanús, 
Buenos Aires, Argentina.) 


Included in primary atypical pneumonia are those 
more or less acute pneumopathies which differ from 
the classical clinical, laboratory, and roentgenologic 
picture produced by the Prneumococcus. This group 
includes virus infections, Mycoplasma and Rickettsia 
infections. 

The present authors also include unusual clinical 
pictures produced by the Tuéercle bacillus, Pneu- 
mococcus, Influenza bacillus, Staphylococcus, Histo- 
plasma, Blastomyces, Coccidioides and Pneumocystis 
carinii. 

In the early stages of atypical pneumonia the 
roentgenographic changes are more evident than the 
physical findings. Quite often there is a perihilar 
infiltration which may later spread into the periphery. 
Pleural effusion is usually minimal or late in appear- 
ing. The roentgen changes may lag behind the ap- 
pearance of clinical symptoms and may persist after 
the disappearance of clinical symptoms. 

Primary atypical pneumonia should not be a diag- 
nosis of exclusion. Áctive attempts should be made 
to perform proper laboratory studies which will lead 
to more specific diagnosis.—Char/les M. Nice, Fr., 
M.D., Ph.D. 


Fine, Norman L., SMTH, Lawrence R., and 
SHEEDY, Patrick F. Frequency of pleural 
effusions in mycoplasma and viral pneu- 
monias. New England F. Med., Oct., 1970, 
283, 790—793. (Address: Dr. Fine, Section of 
Pulmonary Diseases, University of Arizona 
College of Medicine, Tucson, Ariz. 85721.) 
The rarity of pleural effusions has been emphasized 

in the literature dealing with the roentgenographic 
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features of mycoplasma and viral pneumonias. It 
had been previously stated that pleural effusion is 
so rare in those entities as to suggest an alternative 
diagnosis. For this reason a prospective study was 
undertaken at an Air Force Base in Alabama. 

Fifty-nine patients with nonbacterial pneumonia 
satisfied serologic criteria for association with myco- 
plasma, viral, or cold agglutinin-positive pneumonia. 
Twelve of these patients were found to have radio- 
logic evidence of pleural effusion, but in 4 its identi- 
fication required lateral decubitus projection. Those 
patients with effusions had further work-up to ex- 
clude tuberculosis, collagen disease, pulmonary em- 
bolus, and mononucleosis. 

The authors conclude that pleural effusions occur 
in a significant percentage of these pneumonias, and 
that the possibility of a mycoplasma etiology should 
not be dismissed because of the effusion.—Rosalind 
H. Troupin, M.D. 


NapErL, J. A., Worre, W. G., Grar, P. D., 
Youxer, J. E., Zamex, N., Austin, H. J.M., 
HIncHcLIFFE, W. A., GREENSPAN, R. H., 
and Wricut, R. R. Powdered tantalum: a 
new contrast medium for roentgenographic 
examination of human airways. New England 
F. Med., Aug., 1970, 265, 281-286. (From: 
Cardiovascular Research Institute, Depart- 
ment of Medicine and Department of Radi- 
ology, University of California San Francisco, 
San Francisco, Calif.) 


Usual contrast materials used for bronchography 
have the disadvantage of not being very radiopaque, 
so that a large volume needs to be introduced into 
the airways. This alters pulmonary function and 
does not provide detail of the mucosa. 

The authors utilized powdered tantalum in 26 
patients with serious lung disease and in whom sur- 
gical removal of a part of a lung was anticipated. 
Selective catheterization was performed and pow- 
dered tantalum insufflated. Powdered, gas-sterilized 
tantalum was utilized. 

The airflow was 12 1l./sec. from a compressed air 
tank, into the atmosphere via a side hole in a T-tube 
or, when the side hole was occluded, into an atomizer, 
which was grounded and contained 20 gm. of tan- 
talum. 

Fine mucosal detail was obtained. The small vol- 
ume of tantalum used in the segmental studies did 
not significantly alter pulmonary function. The mean 
change in airway resistance was 11.6 per cent. The 
tantalum was cleared in 4 days in 9 patients in whom 
it was limited to airways 2 mm. or greater in diam- 
eter. It was cleared in 7 days in 17 patients where it 
had been in airways less than 2 mm. in diameter. 

Microscopic studies of lung tissue were performed 
in 14 patients I to 93 days following insufflation. In 
8, microscopic sections showed no tantalum remain- 
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ing. Tantalum was present in airways larger than 
I mm. in diameter in 2 patients. 

The authors’ study shows that bronchograms pro- 
duced by insufflating powdered tantalum segmentally 
provide important diagnostic information in patients 
with serious lung diseases.—Raymond Gize, M.D. 


ESSINGER, A., HESSLER, C., Witt, C., FAvEz, 
G., and Nour, T. Intégration de l'angio- 
graphie pulmonaire dans l'exploration res- 
piratoire. (Integration of pulmonary angi- 
ography into the respiratory exploration.) 
Radiol. clin. et biol., 1970, 39, 192-213. (Ad- 
dress: A. Essinger, Institut universitaire de 
radiologie médicale, CFH-1011, Lausanne, 
Switzerland.) 


Clear demonstration of vascular morphology by 
pulmonary angiography has made of this procedure 
a fundamental investigative method in pneumo- 
nology. This is based upon the close relationship be- 
tween pulmonary circulation and oxygenation of 
blood. 

This report relied upon 144 cases of pulmonary 
angiography (exclusive of cardiac exploration pa- 
tients). The authors used the Seldinger technique in 
catheterizing through the femoral veins. For each 
case, the pressure within the pulmonary artery and 
the right ventricle and atrium was measured. The 
contrast medium was injected into the pulmonary 
arterial trunk immediately above the valvular plane. 
Thus pulmonary arteries and their branches were 
satisfactorily visualized and circulation time eval- 
uated by comparing the right and left sides. In 
certain cases, based upon the clinical findings, selec- 
tive angiography with injection into a lobar or even 
a segmental branch of a pulmonary artery was per- 
formed, enabling visualization of much smaller ves- 
sels. In such a case, both the arterial and venous 
phases of circulation were serially roentgenographed. 

The angiographic findings can be divided into 3 
groups. The first group is comprised of bilateral 
generalized pathologic changes. Roentgenologic in- 
terpretation of such cases is difficult because of poor 
visualization of peripheral vessels. However, in ad- 
vanced emphysema and pulmonary hypertension, 
there is generally an important dilatation of the 
pulmonary arteries and trunk and marked alter- 
ations of the smaller vessels. The second group in- 
cludes unilateral pathology when it is easy to com- 
pare the abnormal vascular pattern with the normal 
side. Thus in McLeod's syndrome, one notes a spec- 
tacular amputation of the pulmonary artery on the 
pathologic side. The third group is composed of 
focal pathology. Pulmonary angiography is often 
very helpful as to differential diagnosis. However, at 
times, interpretation of denser and more extensive 
focal lesions by means of angiography could become 
difficult because of the minuteness of the vessels. 

Angiographic modifications can be grouped into 3 
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types: (1) displacement of pulmonary vessels in the 
arterial phase (for example, in case of large emphy- 
sematous bullae); (2) vascular rarefaction at the site 
of pathology (normal inflammation); (3) modifica- 
tions in the morphology of the pulmonary arteries 
such as abrupt amputation of an artery or bayonet 
type of deformity as to segmental branches or neo- 
plastic invasion of arterial walls (truncated appear- 
ance). Chronic inflammatory lesions dsfinitely dimin- 
ish the vascularity of the region because of fibrotic 
changes. 

A few of the typical cases are reported in detail, 
accompanied by fine pulmonary angiographic repro- 
ductions.— Firair N. Sarian, M.D. 


Gocain, M. J., THompson, E. D., and Jack- 
son, J. W. Deceleration trauma to the heart 
and great vessels after road-traffic accidents. 
Brit. M. F., June 27, 1970, 2, 767—769. 
(Address: M. J. Goggin, M.B., Lecturer in 
Nephrology, Institute of Urology, London 
W. C. 2, England.) 


Four case histories of young men involved in high 
speed accidents are described; they were all sub- 
jected to sudden deceleration. 

Two cases resulted in aneurysms of the descending 
thoracic aorta just distal to the left subclavian artery. 
A third case resulted in a splitting of the posterior 
cusp of the mitral valve with detached chordae. The 
fourth case developed a ventricular septal defect. 
All 4 cases were proven at operation. 

The authors discuss the literature relevant to the 
deceleration injuries of the heart and great vessels. 
In aortic injuries, early angiography, serial chest 
roentgenography and electrocardiography are em- 
phasized. Upper mediastinal widening is a suspicious 
finding indicating possible aortic tear. Traumatic 
mitral incompetence and ventricular septal defects 
are rare injuries. 

Early diagnosis is emphasized since surgical cor- 
rection can often be performed.—Rodbert Dormire, 
M.D. 


ABDOMEN 


VALER, Amapor Houcapo, and VILLANUEVA, 
FERNANDO Esparza. El reflujo gastroeso- 
fagico en el estudio de la pirosis. (Gastro- 
esophageal reflux in the study of pyrosis.) 
Rev. interamer. radiol., 1970, 5, 37—46. (From: 
Universidad Peruana Cayetano Heredia y 
Departamento de Radiología del Hospital 
Militar Central, Lima, Perù.) 


After the stomach is well filled with barium, the 
patient is placed in the left lateral dezubitus position, 
following which he is rotated into the right posterior 
oblique position. 

The patient is then instructed to drink cold water 
through a straw under fluoroscopic control. It was 
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found that there was a very high correlation of a 
positive siphonage test with the symptoms of pyrosis. 

Reflux has been demonstrated in relatively normal 
infants, in the late months of pregnancy, and in 
patients with hiatal hernia. 

Some patients without hiatal hernia who have a 
peptic ulcer or other upper gastrointestinal com- 
plaints also show reflux and reflux may be demon- 
strated after cardiomyotomy for achalasia. 

Patients with phrenic nerve paralysis usually do 
not demonstrate reflux.—Charles M. Nice, Fr., M.D., 
PÀ.D. 


McApaM, W. A. F., and Goricuzn, J. C. The 
occurrence of desmoids in patients with 
familial polyposis coli. Brit. 7. Surg., Aug., 
1970, 57, 618-631. (From: University De- 
partment of Surgery, The General Infirmary, 
Leeds, England.) 


Desmoids are a peculiar form of aggressive fibro- 
matosis occurring without encapsulation, usually 
within the anterior abdominal wall. They never 
metastasize; however, they generally do recur after 
incomplete excision. They occur only rarely in the 
general population but are comparatively common 
in people with familial polyposis. 

Gardner’s syndrome is a combination of ectoder- 
mal and mesodermal tumors with familial polyposis, 
and it is now estimated that approximately 1o per 
cent of individuals with polyposis. manifest this syn- 
drome. It is thought possible that desmoid forma- 
tion is probably just another variant of this syn- 
drome. Four additional cases of desmoid tumor and 
familial polyposis are reported, bringing to 89 the 
number of cases in the literature. In half of these, 
the desmoid either extended to or arose from an 
intraabdominal location. 

Two important practical considerations emerge. 
Since the appearance of desmoids may antedate the 
discovery of polyposis by months or years, any pa- 
tient who is found to have a desmoid should be ex- 
amined for polyposis coli. Conversely, after surgery 
for polyposis, no abdominal mass should be regarded 
as recurrent adenocarcinoma until proven so by 
adequate biopsy.— Rosalind H. Troupin, M.D. 


LaAcuNpnovz, S. B., and IravEM:, S. O. Tension 
pneumoperitoneum. Brit. FJ. Surg. Aug. 
1970, 57, 576-580. (From: Departments of 
Radiology and Surgery, University of Ibadan 
and University College Hospital, [badan, 
Nigeria.) 

Tension pneumoperitoneum is defined by the pres- 
ence of a valve-like mechanism which allows air to 
enter the peritoneal cavity from the gut, without it 
being able to escape in the opposite direction. If the 
amount of gas is small there may be no constitu- 
tional disturbance; if, however, large quantities of 
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gas are involved, abdominal distention and diaphrag- 
matic elevation may produce discomfort. ; 
The authors review the literature and report 2 new 
cases from the University College Hospital, Ibadan, 
Nigeria. One was seen as a complication of abdom- 
inal and pelvic tuberculosis, with tuberculous ulcers 
of the colon detected at autopsy. The other patient 
developed tension pneumoperitoneum following 
puerperal sepsis. In neither case was the precise site 
of perforation detected nor were gas forming organ- 
isms grown on culture.—Rosalind H. Troupin, M.D. 


SKELETAL SYSTEM 


Hoamann, D., and GastTeicerR, W. Zur 
Róntgendiagnostik der Costotransversalgel- 
enke. (Roentgen diagnosis of the costo- 
transverse joints.) Fortschr. a. d. Geb. d. 
Rüntgenstrahlen u. d. Nuklearmedizin, June, 
1970, 772, 783—789. (Address: Prof. Dr. D. 
Hohmann, Orthopädische Universitäts- 
klinik, 852 Erlangen, Rathsbergerstrasse 
57, Germany.) 


The costotransverse joints usually cannot be rec- 
ognized on conventional roentgenograms of the 
chest. Only a lordotic view may demonstrate these 
joints in the upper part of the thorax. For a specific 
study, it is recommended that the roentgen tube be 
tilted 30° degrees toward the head in the anteropos- 
terior projection with the central beam aimed at T6. 
When a kyphosis is present, the angle must be in- 
creased to 35 and 40 degrees. In severe kyphosis, a 
raising of the pelvis becomes necessary. 

Two additional views with a tilted tube aimed at 
T4 and T8 are also recommended. Oblique views 
with a 20°degree rotation of the patient have proved 
valuable in the lower thoracic area. Turning of the 
body to the right will unfold the joints on the left 
side and pice versa. An additional anteroposterior 
projection with a caudad tilt of the tube, aimed at 
T4, aids in differentiating osteoarthritis of the costo- 
transverse joints from degenerative changes of the 
ligamentum tuberculi costae. 

The costotransverse joints were evaluated in 2,028 
patients comprising 987 men and 1,041 women. 
Osteoarthritis was found in 6.05 per cent (4.39 per 
cent in men and 7.59 per cent in women). It occurred 
more often in the lower joints with a frequency of 
36.7 per cent at Tır against 0.62 per cent at Ti. 
Patients with a kyphosis presented no increased 
frequency of osteoarthritis as compared with those 
having a normal curve. On the other hand, degen- 
erative changes occurred less often proportionately 
in the scoliotic rib cage. 

Arthritic changes associated with rheumatoid 
spondylitis were observed in 38 patients (1.7 per 
cent). Again the craniad joints were less involved 
than the caudad ones as in osteoarthritis. Post- 
traumatic and postoperative changes and those as- 
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sociated with anomalies of the rib cage were also 
noted.—Ernest Kraft, M.D. 


Dinimann, W., and FenNHorz, H. J. Radio- 
logical signs of gout. German Med. Monthly, 
April, 1970, 75, 211-213. (Address: Privat- 
dozent Dr. W. Dihlmann, Abteilung Radio- 
logie der Medizinischen Fakultat der Tech- 
nischen Hochschule, Gothestrasse 27-29 
Aachen, Germany.) 


The initial diagnosis of gout is usually not a roent- 
genologic one. The authors discuss the difficulty of 
the initial diagnosis clinically; therefore, recognizing 
early roentgenologic changes in suggesting the diag- 
nosis in many chronic cases is important. 

The gouty changes are the result of monosodium 
urate deposition. Working with the hypothesis of 
concentration/time ratio of urate precipitation, the 
authors divided the cases of gout into 3 categories: 
(1) massive deposition in a short time; (2) more pro- 
tracted deposition at a low concentration; and (3) 
a high concentration. 

The authors explored the early roentgenograpluc 
features in cach case suspicious of gout, such as 
hallux-rigidus arthrosis, or suspicion of bony tophi 
by punched out areas and also by irregular periartic- 
ular osteolysis which often spreads towards the 
diaphysis. These changes eventually end in charac- 
teristic, if not pathognomonic (e.g., the “overhanging 
bone margin") findings.—Wil/iiam A. Kyle, M.D. 


MüssBicHLER, HERBERT. Arteriographic 
findings in necrosis of the head of the femur 
after medial neck fracture. Acta orthop. 
scandinav., 1970, 47, 77-90. (From: Depart- 
ment of Diagnostic Roentgenology and De- 
partment of Orthopaedic Surgery, University 
of Umeå, Umea, Sweden.) 


Arteriography was carried out on 21 hips with 
necrosis of the femoral head as diagnosed roentgeno- 
graphically based on the usual criteria. In 1o of these 
cases the contralateral unaffected hip was also ex- 
amined and the arteriographic appearance compared. 
Later cases were studied by percutaneous catheter 
with serial filming at the rate of 1 film per second, 
for 15 seconds. 

The blood supply to the region of the hip is re- 
viewed and diagrammed. The previous literature 
regarding arteriography of this area is briefly re- 
viewed. 

The author found that there were: delayed circu- 
lation in the posterior collum branch. of the medial 
circumflex artery; nonfilling of the superior retin- 
acular artery; increased filling of the acetabular and 
ligamentum teres arteries; and increased vascular- 
ization near the fracture site in 14 cases. In the 
other 7 cases, with complete necrosis of the femoral 
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head, there was no area of increased vascularization 
identified. 

In the normal contralateral hip the posterior col- 
lum branch always filled. Inconstant filling, however, 
was noted in the other arteries. 

The author concludes that there is a significant 
difference in the angiographic appearance between 
the normal hip and a hip suffering fracture and 
necrosis of the femoral head fragment.—Everett H. 
Johnston, M.D. 


Furman, Roperr, NICHOLAS, Joun jJ., and 
Jivorr, Leo. Elevation of the serum alkaline 
phosphatase coincident with ectopic-bone 
formation in paraplegic patients. 7. Bone & 
Joint Surg., Sept., 1970, 52-4, 1131-1137. 
(Address: Robert Furman, M.D., 22 White 
Street, Rockland, Maine 04841.) 


Ectopic bone formation has been found in a variety 
of conditions including paraplegia, multiple sclerosis, 
hemiplegia, and meningioma of the spinal cord. 

Microscopically the lesion is composed of mature 
bone and not soft tissue calcification. 

A synonym for the condition is paraosteoarthrop- 
athy; in this the bone may be adjacent to the joint 
capsule but is not within the capsule. 

Fifteen paraplegic patients were followed by the 
Rehabilitation Medical Service of the Upstate New 
York Medical Center from July 1965 to December 
1967 Ectopic bone formation occurred in 7 patients 
and was accompanied by elevations of the serum 
alkaline phosphatase. In the 8 patients in whom 
ectopic bone formation did not occur, there was no 
significant elevation of the serum alkaline phospha- 
tase. 

Serum alkaline phosphatase is an aid to the early 
diagnosis of ectopic bone formation as well as in fol- 
lowing the course of the disease. 

Roentgenograms were not made at frequent enough 
intervals in all patients to allow the precise timing of 
the onset of the bone formation. The lesion, when 
demonstrable roentgenographically, was found from 
6 to 18 weeks following injury. 

Ectopic bone formation developed about large 
joints and never was demonstrated to have occurred 
around the ankles, wrists, fingers or toes.—Harvey I. 
Wilner, M.D. 


BLOOD AND LYMPH SYSTEM 


ScumMipT, H., and WEBER, J. Zum diagnos- 
tischen Wert des Angiotomogramms. (Diag- 
nostic value of the angiotomogram.) Fortschr. 
a. d. Geb. d. Róntgenstrahlen u. d. Nuklear- 
medizin, June, 1970, 772, 746—753. (Address: 
Prof. Dr. H. Schmidt, Strahlendiagnostische 
Abteilung des Allgemeinen. Krankenhauses, 
Hamburg-Altona, 2 Hamburg 5o, Allee 164, 
Germany.) 
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Angiotomography represents a special procedure 
with distinct advantages but also with some reserva- 
tions. As a supplementary method it requires a sep- 
arate injection of contrast material after completion 
of conventional angiography. Such additional injec- 
tion may increase the frequency of complications, 
especially in cerebral arteriography. Another disad- 
vantage is caused by the blurring of vital structures 
with the exception of a selected body section. There- 
fore, only a relatively thin section remains in sharpest 
focus. Simultaneous exposure technique of different 
layers with a book cassette cannot always be applied, 
but with increased experience one can properly aim 
at selected body layers in most instances. 

The advantages of angiotomography include: 
(1) proper determination of the depth of a lesion; 
(2) clearing of superimposed densities; and (3) de- 
tection of clinically suspected lesions which cannot 
be demonstrated with the conventional angiogram. 

The spleen with its vascular tree can best be 
demonstrated with angiotomograms. The left 
gastric artery can be separated from the splenic 
artery and minute branches of the pancreatic 
arteries become visible. Angiotomography also 
represents the best method to separate the left colic 
from the sigmoid artery. Additional vascular struc- 
tures which can be exhibited include the testicular, 
internal pudendal, ureteral, uterine, superior and 
inferior vesical arteries, also the obturator and gluteal 
arteries. Furthermore, the depth of branches of the 
subclavian arteries and of other structures can be 
determined. Cerebellar lesions and occlusion of the 
gastroduodenal artery can be clearly demonstrated. 

Angiotomography is always indicated when the 
conventional angiogram fails to confirm clinically 
suspected lesions.— Ernest Kraft, M.D. 


Hopr, M. A. La cavographie, méthode complé- 
mentaire de la lymphographie: à propos de 
201 cas consécutifs. (Cavography, a comple- 
mentary method to lymphography: con- 
cerning 201 consecutive cases.) Radiol. clin. 
et biol., 1970, 39, 177-179. (Address: Institut 
de radiologie, Clinique générale, Avenue 
Eugéne Pittard 22bis, CH-1206 Geneva, 
Switzerland.) 


Modern diagnostic methods such as lymphography 
and cavography have given great impetus to in- 
vestigation of retroperitoneal spaces. 

The author has employed these 2 methods simul- 
taneously in 201 of 254 lymphographic cases since 
1967 Thus he was able to discover retroperitoneal 
pathology in 22 patients in whom lymphography 
was negative. This represents 11 per cent of the 201 
cases. Moreover, in 27 patients, or 30 per cent, 
cavography gave greater information on the patho- 
logic process already diagnosed by lymphography. 
In addition, urographic views obtained 10 minutes 
after injection of a water soluble opaque medium 
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(injected through the external iliac veins by means 
of a Seldinger needle) for cavography gave further 
information on the already diagnosed pathology. 
Hence, cavography is advisable the day after 
lymphography (by injection of lipiodol from the 
dorsum of foot) especially if information obtained 
through lymphography has been negative, un- 
satisfactory, or incomplete.—Jirair N. Sarian, M.D. 


LANGHAMMER, H., Hör, G., and Pansr, H., W. 
Zur diagnostischen Diskrepanz von abdo- 
minaler Lymphknotenszintigraphie und rönt- 
genologischer Lymphographie. (Diagnostic 
discrepancy of abdominal lymph node scinti- 
graphy and roentgenologic lymphography.) 
Röntgen Blatter, June, 1970, 23, 261-269. 
(Address: Dr. med. H. Langhammer, In- 
stitut und Poliklinik fir Physikalische Ther- 
apie und Rontgenologie der Universitat 
München, 8 München 15, Ziemssenstrasse 
I, Germany.) 


Abdominal lymph node scintigraphy represents a 
well established procedure. Nevertheless, diagnostic 
results frequently differ from the lymphographic 
findings. Three cases are reported to illustrate such 
divergence 

The first patient, a 58 year old man, presented with 
BrillSymmers’ disease. The lymphogram showed 
generalized giant cell type lymphadenopathy of 
inguinal, iliac and paraaortic lymph nodes. The 
scintigram, however, failed to confirm the lymph- 
adenopathy but showed a normal storage in the iliac 
and inguinal lymph nodes instead. 

The second patient with Hodgkin’s disease had a 
normal lymphogram, while the scintigram suggested 
lymphadenopathy. 

In the third patient, the lymphographic findings 
also proved normal, while the scintigrams suggested 
a complete block of the paraaortic lymph nodes. 

False-negative scintigrams are considered an 
exception while false-positive findings can be fre- 
quently observed. Small metastatic storage defects 
as well as lymphadenopathy with pathologic tissue 
structures cannot be recognized with certainty on 
the scintigrams. Therefore, supplementary lymph- 
ography is always necessary for confirmation of 
pathologic as well as normal findings.—Ernes; 
Kraft, M.D. 


VauGHAN, B. F., SunavoriNEK, A. H., and 
Jepson, R. P. Edema of the lower limb after 
vascular operations. Surg., Gynec. E Obst., 
Aug., 1970, 737, 282-290. (From: Depart- 
ments of Surgery and Radiology, the Royal 
Adelaide Hospital, Adelaide, South Aus- 
tralia.) 


Edema following successful arterial reconstruction 
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of a previously ischemic lower limb is commonly 
observed. Despite several theories, the mechanism is 
not fully understood. 

In an effort to clarify the situation, lymphangio- 
grams were obtained at varying intervals after 
vascular operations on 24 volunteer patients. Ten 
had undergone femoropopliteal bypass procedures; 
3 had femorofemoral crossover bypass procedures. 
Other patients studied had undergone resection of 
aortic aneurysm, excision of a false aneurysm of the 
common femoral artery, exploration of a popliteal 
artery, aortoiliac disobliteration, superficial femoral 
artery reconstruction after arterial trauma, and 2 
patients were studied after a femoral herniorrhaphy 
and a Smith-Petersen arthroplasty. In all 20 patients, 
lymphangiographic studies of the greater saphenous 
system were performed. In 4 other patients, the lesser 
and deep lymphatic systems were investigated after 
femoropopliteal bypass procedures. 

Marked swelling of the lower limb was observed 
in Io of the 20 patients and was most noticeable 
distal to the knee joint. The edema became apparent 
within 24 hours after operation and increased once 
the patient became ambulatory. It subsided slowly 
during the 3rd and 4th postoperative weeks. In some 
patients persistent swelling remained up to 6 months. 

Operations performed at or to the bifurcation of 
the common femoral artery resulted in only mild 
edema. Femoral popliteal bypass procedures almost 
invariably produced severe edema of the limb. 
The degree of edema was proportional to the number 
of lymphatic channels damaged. 

The removal of the great saphenous vein produced 
only moderate swelling in 2 of 3 patients, lymphatic 
damage being confined to the inguinal lymph node 
region. No abnormality of lymphatic channels was 
noted in 2 patients with a Smith-Petersen cup ar- 
throplasty or a femoral hernia repair. 

The lymphatic trunks were found to be damaged 
frequently during the course of femoropopliteal by- 
pass procedures. The commonest sites for interrup- 
tion were at the medial aspect of the knee and in the 
mid-thigh region. The average number of patent 
lymphatics remaining in the superficial lymphatic 
system after the 10 femoropopliteal bypass pro- 
cedures was only 1.7 per patient as compared to 9.5 
for normal. Lymphangiograms obtained 3 weeks 
later demonstrated dermal backflow. Note is made 
of a patient who had undergone a femoropopliteal 
bypass because of occlusive disease, on whom the 
incision in the thigh was placed more posteriorly 
than usual. A lymphangiogram demonstrated 
patency of almost all lymphatic channels; this 
patient's edema was negligible. Demonstration of 
deep lymphatic channels in 4 patients having under- 
gone femoropopliteal bypass showed interruption 
of these deep channels in the upper thigh. 

Several other theories of edema following vascular 
procedures are discussed. 

Lymphedema is a major contributing factor in 
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' the postoperative swelling of the leg.—Reuben Fones, 
M.D. 


RADIATION THERAPY 


PauNIER, J.-P., TufvrNoz, F., and FAR- 
HOUMAND, P. La place de la radiothérapie 
dans le traitement de la polyarthrite rhuma- 
toide. (The place of radiotherapy in the 
treatment of rheumatoid polyarthritis.) 
Radiol. clin. et biol., 1970, 39, 294-296. 
(Address: Dr. J.-P. Paunier, Centre de 
radiothérapie, Hôpital Cantonal, CH-1211 
Geneva 4, Switzerland.) 


The authors, based on results of radiotherapy 
of 31 patients (with 71 sites of irradiation) believe 
in the secondary importance of such treatment. 
Radiotherapy was successful in recurrent and painful 
swelling of hands and wrists, where medical treat- 
ment had failed. Synovial effusions which were 
medically helped but recurred after tapping, were 
benefitted by radiotherapy. Roentgen treatments 
alleviated pain in the shoulders (but not in the 
elbows or the ankle) in cases which were otherwise 
medically controlled but not responding to common 
analgesics. 

Each site was irradiated using 2 opposing fields, 
each receiving 7§ rads skin dose successively. Thus, 
the hands and wrists were treated with a total dose 
of 2X 375 rads at 160 kv. The knees and shoulders 
received 2750 rads at 200 kv. The elbows were 
given 2X600 rads and the ankles 2X450 rads at 
200 kv. Of the 71 sites irradiated, 60 sites responded 
satisfactorily.—7ireir N. Sarian, M.D. 


RADIOISOTOPES 


Preston, Davin F., and GREENLOWw, ROBERT 
H. “Hot spots" in lung scans. 7. Nuclear 
Med., July, 1970, rr, 422-425. (From: 
University of Kentucky College of Medicine, 
Lexington, Ky.) 


Regions of increased accumulation of radionuclide 
(hot spots) were found in lung scans of patients in 
whom there was difficulty performing a satisfactory 
venipuncture. 

The authors performed in vitro studies in which 
MAA was allowed to remain in contact with blood. 
They found a decreased clotting time, which sug- 
gested that the particles accelerated the clotting 
process. If a clot was added to a suspension of MAA 
particles, an increased accumulation of activity was 
found on the clot. 

Why MAA accelerated the clotting process, and 
accumulates on clots remains unclear. However, to 
prevent the artifact of “hot spots" on lung scans, 
blood should not be permitted to clot in the MAA 
syringe.—47. William Strauss, M.D. 


Vor. 111, No. 1 


DeysineE, Maximo, RoBiNsoN, Ricwarp G., 


and Wiper, JosEepH R. Abscess detection 
by radioactive chromium labeled auto- 
logous white blood cells. Surg., Gynec. & Obst., 
Aug., 1970, 731, 216-220. (From: Depart- 
ments of Surgery, Hospital for Joint Diseases 
and Medical Center, and the Mount Sinai 
School of Medicine, New York, N. Y.) 


To detect septic abscesses in rabbits, autologous 
white blood cells (WBC) with minimal red blood cell 
contamination were harvested by paracentesis 15-18 
hours after the intraperitoneal administration of 
saline. After incubation with Cr* to label the WBCs, 
ascorbic acid was added to convert any remaining 
chromium to the trivalent form to prevent subse- 
quent labelling of red blood cells. 

A were created by the implantation of a 
barium-feces capsule. The labelled WBCs were in- 
jected intravenously 3 hours after the capsule was 
implanted. Scannings were performed 1 to 24 hours 
thereafter. 

Seventy per cent of the rabbits (14/20) had the 
lesion detected 1 hour after administration of labelled 
WBCs. In the others, the lesion was detected 2 to 24 
hours after administration. There was no interfering 
activity in the liver or spleen in any animal. How- 
ever, the renal excretion. of Cr* caused bladder 
activity in all cases. This interfering activity was 
eliminated by emptying the bladder prior to scan- 
ning. 

The authors suggest that this type of study should 
be applicable to humans.—-H.. William Strauss, M.D. 


Harvey, R. F. Direct comparison of a small 
gamma camera with a rectilinear scanner for 
thyroid scintigraphy. Clin. Radiol, July, 
1970, 27, 261-265. (From: Institute of 
Nuclear Medicine, Middlesex Hospital Medi- 
cal School, London W. 1, England.) 


A direct comparison of the efficiency of the gamma 
camera with that of a conventional rectilinear 
scanner was made in 61 patients referred for thyroid 
scanning with a variety of diagnoses. 

Scintigrams were made 24 hours after an oral dose 
.of 20 uc of I, The scanner was a Mecaserto type 
MO, with a 4 inch crystal. The scanning time was 15 
to 20 minutes. The gamma camera used was that 
previously described by Saunders and Loveday 
(1963) and modified for superimposition of the scan 
on a photograph of the patient's neck; 3,000 to 


£,000 counts were used; and the scanning time was 


usually § minutes. 

Scans were obtained by both methods and 2 
Polaroid pictures were made of the patient's neck. 
The scintigrams were superimposed over the Polaroid 
pictures. A comparison was then made regarding the 
picture obtained in each case and the relative values 
of the contribution to the clinical problem. 
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The quality of the scan obtained with the small 
camera indicated that good results were obtained 
in 56 per cent of the patients as compared to 82 per 
cent obtained with the scanner. However, in terms of 
information produced in relation to the clinical 
problem, a satisfactory answer was given in 52 of 61 
cases (85 per cent) by the camera and in 58 of 61 
(95 per cent) by the scanner. 

There was no difference between the camera and 
the scanner in localization of the thyroid gland, asess- 
ment of recurrence of thyroid carcinoma after 
surgery and in determination of the activity of 
palpable nodules over 2 cm. in diameter.—Charles 
JF. Cooley, M.D. 


Tauxe, W. Newton, Broapsent, JAMES C., 
and THonsEN, Heren C. Disappearance of 
iodoalbumin from pericardial sac in a patient 
with myxedema. 7. Nuclear Med., Sept., 
1970, II, 664-5958. (Address: W. Newlon 
Tauxe, Section of Clinical Pathology, Mayo 
Clinic, Rochester, Minn. 55901.) 


Pericardial effusion secondary to myxedema has 
been known to persist after the myxedema has been 
treated. There have been few data published on the 
actual turnover rates of pericardial fluid. 

A case is presented of a 60 year old woman who was 
myxedematous and who had a pericardial effusion. 
She was seen in 1966 and was treated with dextro- 
thyroxine (choloxin). There was considerable im- 
provement in her symptoms in 6 months and she 
was practically euthyroid. The chest roentgenogram 
showed a marked cardiac enlargement that was 
unchanged from the previous study. The electro- 
cardiogram showed no change from the previous 
study. 

A cardiac scintiscan was made after the injection 
of 200 uc of iodinated (I) human serum albumin. 
The scan showed a pericardial effusion. Four days 
later a pericardiocentesis was done and 200 uc of 
I: human serum albumin was injected into the 
pericardial sac. Serial scans were done for 9 days. 
The scans were made with a 3 inch Picker Magna- 
scanner. The data were digitized and computer pro- 
cessed. Total count rates were obtained over the 
pericardium. The net count rates were corrected for 
decay and plotted against time on semilogarithmic 
paper. The slope of the curve indicated a disappear- 
ance rate of 1.5 per cent per day. 

It is not clear from the data whether the slow 
clearance rate of the labelled albumin had been 
caused by or was associated with a prior myxede- 
matous state.—Charles W. Cooley, M.D. 


GILLESPIE, P. J., EpEgrsTYN, G. A., and KEYES, 
W. I. Rectally administered radio-iodide in 
the detection of hepatic metastases. Clin. 
Radiol., July, 1970, 27, 266-269. (From: 
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Northern Ireland Radiotherapy Centre, Pur- 
dysburn, Belfast, U.K.) 


Ratzkowski (1963), Ernst (1964) and Tukianen 
(1968) reported a method for the early detection of 
hepatic metastases, which consisted: of the rectal 
administration of £o uc of NaI!* and the continuous 
chart recording of the rise in the count rate over the 
liver. Normal livers gave a count rate that increased 
rapidly to a maximum and reached a plateau within 
9 minutes. In patients with hepatic metastases 
the plateau was reached between 14 and 30 minutes. 

The authors studied 32 patients over a 2 year 
period. There were 12 controls and 20 patients with 
strong evidence of liver metastases. The procedure 
consisted of injecting so uc of NaI! in ro ml. of 
water into the rectum. The test was run until either 
the uptake pattern became evident or 30 minutes had 
elapsed. The scintillation counter had a 2 inch crystal 
and was coupled to a linear chart recorder. 

In only a few cases was a plateau reached. Many 
of the uptake curves on the control patients rose 
continuously over periods longer than 9 minutes and 
many with metastatic involvement produced uptake 
patterns in which the 80 per cent level was attained 
before 14 minutes had elapsed. 

The traces were analyzed regarding the time P 
the count rate to reach 80 per cent of its final value, 
the count rate at 2 minutes and 10 minutes expressed 
as percentage of the final count rate and the mathe- 


matical description of the uptake curve which was 


considered to be a single exponential function. No 
correlation could be found in the above studies and 
the clinical status of the patient.—Charles W. Cooley, 
M.D. 


QuaiFE, MERTON A., and WiLsoN, WILLIAM J. 
Detection of cardiac tumor by rectilinear 
imaging with “Cs. 7. Nuclear Med., Oct., 
1970, II, 605-607. (From: University ae 
Nebraska Medical Center, Omaha, Neb.) _ 
Primary neoplasms of the heart are exceedingly 

rare, comprising less than 0.002 per cent of almost 

500,000 cases in an autopsy series. 

The authors report the case of a patient who was 

a 17 year old girl with a long history of presumed 

familial myocardiopathy. Three siblings were re- 

ported to have had heart murmurs, and 1 brother 


had died following open heart surgery for a ventricu-. 


lar septal defect. On examination the patient had 
loud, harsh systolic and diastolic murmurs, the 
latter being interpreted as a pericardial friction rub. 
A rectilinear heart blood pool scan made with Tc**m 
pertechnetate revealed a diminished level of radio- 
activity near the cardiac apex. À myocardial scan 
with Cs! was then performed and showed a defect 
in the pattern of cestum uptake, also in the region 
of the cardiac apex. At surgical exploration a mass 
measuring 5 cm. in diameter was found to occupy 
the apex of the left ventricle. So hard tn consistency 
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was it, that needle biopsy could not be carried out. 
Incisional biopsy specimen was reported on frozen 
section examination to be a fibroma, and the tumor 
was then successfully excised. The endocardium was 
found to be intact over the area occupied by the 
tumor. The patient tolerated the procedure well. 

The authors briefly review the literature on myo- 
cardial fibromas, of which 30 had been reported 
prior to this paper. The majority have been found in 
children with no sex predisposition. Clinical manifes- 


. tations may include congestive failure or arrhy- 


thmia of obscure origin, and sudden death. 

The combination of blood pool and myocardial 
scanning comprises a good diagnostic approach to 
this rare disease.—Frederick 7. Bonte, M.D. 


Musso, A. M., KnEMENCHUzKY, S., and 
Rocana VioLA, E. M. Simultaneous study of 
the absorption of tritiated pteroylglutamic 
acid and **Co-vitamin By. F. Nuclear Med., 
Oct., 1970, ZZ, 569-575. (From: Centro de 
Medicina Nuclear del Hospital Escuela José 
de San Martín, Buenos Aires, Argentina, 
Comisión Nacional de. Energía Atómica, 
Argentina, and St. Bartholomew's Hospital 
Medical College, London, England.) 

Impaired intestinal absorption of vitamin Bi 
and/or folic (pteroylglutamic) acid is due mainly to 
disease of the stomach or small bowel. Also, mal- 
absorption of these vitamins may occur following 
gastrointestinal] surgery. Deficiency of either of these 
substances results in megaloblastic anemia. 

Although a number of procedures have existed 
by which absorption of either vitamin By, or folic 
acid could be determined separately, the authors 
felt that a combined method was more suitable. 
Accordingly double tracers including 3 H folic 
acid and Co® vitamin By are simultaneously ad- 
ministered, and are assayed by spectrometric beta 
counting. Each tracer was administered in a single 
combined oral dose which contained amounts of' 
each vitamin within the range of their daily physio- 
logic requirement. The test consisted of measuring 
unabsorbed fecal radioactivity until 2 consecutive 
specimens contained less than 1 per cent of each 
ingested isotope after the peaks of activity had 
appeared. A liquid scintillation spectrometer was 
used in radioassay. 

The procedure was tested in 2 control subjects, 
3 patients with chronic atrophic gastritis and 4 
patients with megaloblastic anemia diagnosed by 
peripheral blood and bone marrow examination. 

_ The results indicated that the combined test gave 

a quantitative estimate of the absorption of these 2 . 

related compounds at the same point in time, and 

under defined conditions. l 

"The authors believe that the test will be useful 
in studying patient response to therapeutic trials.— 

Frederick F. Bonte, M.D. 
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New KODAK AP ROYAL X-OMAT Medical X-ray Film. The newest and fastest of the Kodak 
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hese illustrations represent a series 
exposures of the coronary artery of 
patient having emphysema. These 
eriograms were made in a rapid 

m changer. 

Note the excellent radiographic 
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-OMAT Medical X-ray Film. 
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mx ODAK RP ROYAL X-OMAT 
edical X-ray Film has the same 
=æpeed as KODAK ROYAL BLUE 
Medical X-ray Film. Requires 
»ne-half the exposure of KODAK 
^iP X-OMAT Medical X-ray Film 
and three-fourths the exposure of 
*ODAK RP/S X-OMAT Medical 
“x-ray Film. And because of its fast 
speed, RP ROYAL X-OMAT Film 
s ideally suited for examinations 
where patient motion may be 
= problem, such as in pediatric 
adiography. It can also be used 
applications requiring direct ex- 
2osure examinations of extremities. 
“he high speed makes it especially 
Applicable for use with portable 
x-ray equipment. The surface 
of KODAK RP ROYAL X-OMAT 
*ilm has been specially coated 
or reliable transportability in rapid 
ilm changers. 
For further information or a 
Jemonstration, contact your 
ocal Kodak Technical Sales 
Representative. Or write: 
astman Kodak Company, 
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Jivision, Rochester, 
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TOXIC NODULAR GOITER. RHEUMATIC HEART DISEASE. 
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RECTILINEAR SCANS. 
Isotope: '3'1 iodide. Dot scan (left). Photo scan with 61-hole collimator. 


0% suppression. Scan time 10 minutes. Broken lines define palpable nodules 
not evident in scan recordings. 


THE PHO/GAMMA 
SCINTILLATION CAMERA 
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PHO/GAMMA SCINTIPHOTO. 

Isotope: !?!l iodide. Pho/ Gamma 
equipped with single-pinhole collimator. 
Total counts 10,000. Total exposure 
time 3 minutes, 32 seconds. Cold 
nodule evident in left lobe (see text). 








Th Thyroid Stuy 


A Basic Technique for Evaluation of Regional Thyroid Function 
with the Nuclear-Chicago Pho/Gamma" Scintillation Camera 


Scintiphotography, using 1311 iodide and the Pho/ 
Gamma Scintillation Camera, serves as both a primary 
diagnostic method and as a supplement to rectilinear 
scanning in the evaluation of thyroid function. 


SETTING-UP. The patient is positioned with his thy- 
roid at the appropriate distance (usually about 3 
inches) from the aperture of the Pho/Gamma single- 
pinhole collimator which is directed at the thyroid 
isthmus. The patient must be positioned to remain 
stationary during the exposure. 


ISOTOPE AND DOSE. Normally, 50 „Ci of 131| iodide 
is given orally 6 to 24 hours prior to the study. Smaller 
doses may be used, depending upon radioiodide up- 
take. The 24-hour uptake is generally twice the 6-hour 
uptake and therefore permits data accumulation at 
double the rate. (Note: Thyroid scintiphotography may 
also follow oral or intravenous administration of 99mTc 
pertechnetate to yield higher data densities and good 
images of small nodules.) 


DATA ACCUMULATION. With 1311 iodide, small cold 
nodules located within thyroid lobes may be defined 
by data densities as low as 5000 counts in the entire 
scintiphoto. Better resolution is produced in the image 
by longer counting times to accumulate an increased 
number of counts. Extended exposure times may also 
be necessary to obtain thyroid images in children who 
are given reduced isotope doses. 


CASE HISTORY. The clinical illustrations on the fac- 
ing page are for a patient with the following case his- 
tory: Female, 53 years old. Scheduled for mitral-valve 


surgery. Referred for thyroid evaluation because of 
atrial fibrillation and recent weight loss. Pertinent phys- 
ical findings limited to a fine tremor and a 60-gram 
multinodular thyroid gland. Neck radioiodide uptake 
was 43% at 24 hours and TT, was 9.4 pgm% (normal 
maximum 8.2 »gm%). Initially, a rectilinear scan was 
ordered. 


EVALUATION. The rectilinear scan was performed 
with the focal distance of the collimator carefully 
adjusted to the level of the thyroid gland. The images 
thus produced failed to show any clear definition of 
two discrete palpable nodules, which are shown, as 
palpated, in outlines superimposed on the images. 
The Pho/Gamma scintiphoto study was therefore 
ordered, following the procedure described above. 
In the scintiphoto obtained from this study, a definite 
cold nodule is apparent. It is seen as a large area of 
decreased labelling laterally in the mid-portion of the 
more actively functioning tissue in the left lobe. Other 
areas of decreased labelling are seen in both lobes. 


CONCLUSIONS. The Pho/Gamma thyroid-imaging 
technique illustrated here is most often used as a 
primary diagnostic method for the determination of 
regional thyroid function. It may be used as a sec- 
ondary or supplementary method when rectilinear 
scanning fails to demonstrate the nature of a clearly 
palpable nodule. In the latter case, the scintiphoto 
made with the Pho/Gamma single-pinhole collimator 
often demonstrates cold nodules, even though they 
are not apparent on the scan. Pho/Gamma imaging 
generally requires one-third the time of a rectilinear 
scan of the same area. 0-233 
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PHO/GAMMA AT WORK: A DISTILLATION. For conven- 
ient reference, we offer a new brochure containing both 
clinical and phantom studies, plus results of the latest 
advances in scintillation-camera technology. Profusely illus- 
trated. Properly detailed. Write for it. 


SCINTILLATION SYSTEM PAR EXCELLENCE. Pho/Gam- 
ma with its Data-Store/Playback unit equips you to achieve 
such things as unambiguous area-of-interest pulmonary 
dilution curves. And, in addition to comparative quantifica- 
tion of data, studies can be replayed at will—for teaching, 
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An exchange of information on topics 


for reviewing and comparing dynamic pre-and post-opera- 
tive studies—and for re-doing scintiphotos that didn't make 
it (without having to repeat the original study). Interested? 
A new issue of “The Nucleus," our publication for the 
nuclear-medicine community, is now available. It contains 
an informative discussion of the many capabilities of Pho/ 
Gamma with Data-Store/Playback. It includes studies which 
demonstrate these capabilities in clinical practice, and dis- 
cusses (in detail) the techniques involved in producing taped 
dynamic studies with the Data-Store/Playback unit. Your 
copy (or copies) are ready on request. 


which has more than a passing interest in 


related to nuclear medicine sponsored by NUCLEAR- CHICAGO the field and the people who work in it. 


A SUBSIDIARY OF G. D. |SEARLE| & CO. 


2000 Nuclear Drive, Des Plaines, Illinois 60018, U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. The Netherlands CM-189 


Human engineering: the visible 
Sign of progress in radiation therapy 





It's obvious. One look at Varian's Clinac 4 tells 
the patient that he’s receiving the most up-to-date 
treatment possible. 

But appearance isn't the only way Clinac 4 lends 
confidence to the patient. Set-ups are quick and sure 
thanks to smooth, variable speed motors adjusted by 
fingertip control. Laser localizer lights and back- 
pointer make precision set-ups easier, while the 
optical rangefinder provides instant indication of 
SSD. Accessories attach reproducibly and simply. 

During treatment, the patient can be reassured 
through the built-in intercom. The operator controls 
the Clinac 4 from a small desk-top console with a 
simple, logical control panel which continually 
reports on dose, dose rate, time, and the internal 
machine parameters. 

These are just a few examples of the human engi- 
neering which helps make Varian's Clinac 4 a solid 
choice for therapy. All in all, it's easy to see why it 
was given the highest award for design at Wescon in 
1968. And it's easy to see why more than 50 hospitals 
have chosen it. 

Whether you lease, rent, or purchase, complete 
installation supervision and field service come with 
each Clinac 4. For further information contact 
Varian's Radiation Division, 611 Hansen Way, Palo 
Alto, California 94303; Springfield, 

N. J., tel. 201-376-6632; Houston, 

Texas, tel. 713-781-7878; Euclid, 

Ohio, tel. 216-261-2115; Fabriksparken ^ 

33, 2600 Glostrup, Denmark. Varian 


radiation 
division 
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The new Picker/Vertex 
30mm analytical projector: 








it neither looks nor acts 
like any cineprojector 
you've ever seen. 


The Picker/Vertex 35mm analytical projector provides flickerless, high 
intensity projection of any black and white or color 35mm cinefilm up to 
1,000 feet long, on any style spool or reel, with multiple safeguards against 
film damage. And: 

Big-screen projection—52' x 62’ image at approximately 16’ with 

"movie house” brightness. 

Flickerless projection—at all speeds in forward or reverse, including 
single framing. 

Five step speed selection—1% to 30 FPS and indefinite single-frame 
"hold" (without film damage). 


Remote control of all operations—including coarse and fine focus, frame 
speed, and direction. 


Plus—adjustable direction of projection, quiet operation, solid-state 
circuitry. 

More information?—simply contact your local Picker representative or 
write Picker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 


PICKER 
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A three billion dollar name in quality products. 
oiremobil 2: Sharp radiography. Versatile fluoroscopy. 
In a highly maneuverable mobile unit. 


Siremobil 2 is a mobile radiography/ 
fluoroscopy unit uniquely suited for emergency 
Case diagnosis, surgery and orthopedics. 

It is extremely compact and weighs only 
418 Ibs. making it especially convenient for 
use at operating tables and in emergency case 


work. Precision balancing makes it easy to move. 


With its two-pulse generator, it has an 


output never before available in a mobile image- 
intensifier unit. This increased output significantly 
reduces exposure times, which, in turn, assures 


minimal kinetic blurring 
in radiography. 

Equally important 
to the consistently 
sharp radiography of the 
Siremobil 2 is the focus 
measuring 1.4mm x 
1.4mm. This small focus 
minimizes geometric 
blurring while an elec- 
tronic timer guarantees 
exact exposure times. | 
Fluoroscopy is accomplished on a 0.65 x 
0.65mm focal spot. Remote control assures 
maximum radiation protection for the operator. 

Positive action controls enable the 
operator to quickly position the unit, while the 
17 cm (7^) input screen of the image intensifier 
covers a large operating field. This makes it 
possible to centrally position the C arm with 
minimal vertical or swivel movements. In 
addition, a small-field diaphragm is provided to 
increase sharpness of detail and provide better 





contrast in the television fluoroscopic image. 

There are two other Siremobil 2 features 
not found in other mobile units. First, a 
semi-transparent primary diaphragm prevents 
excessive brightness in peripheral areas with 
consequent reduction of television-image con- 
trast. Second, an automatic dose rate regulator 
(ADR) automatically compensates for variation 
in extremity thickness during scanning to 
provide significant savings in dose rate. 

The new C arm design of the Siremobil 2 
provides the surgeon 
considerable scope for 
his instrumental work 
under fluoroscopic 
control without 
endangering sterile 
conditions. In fact, this 
unique C-arm construc- 
tion makes possible for 
the first time a sterile 
covering without 
impaired flexibility. At 
all settings the C- -arm can be tilted beyond 
the customary 90? rotation to 115? 

The applications parameters of the 
Siremobil 2 are considerably extended by a 
collection of well-designed accessories. 

All are now available through your Siemens 
representative. 

For details, contact your Siemens 
representative or Robert MacKinnon, Siemens 
Corporation, 186 Wood Avenue South, Iselin, 
New Jersey 08830. (201) 494-1000. 
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THE WORLD'S MOST VERSATILE TLD READOUT 


INSTRUMENT NOW HAS A FAMILY. 


And it's this family 
of accessory equipment 
that makes IsorOPes' TLD 
Readout Instrument Model 
7100 even more versatile. 

Designed for 
accurate, highly reliable 
radiation dose measurements 
of all known TLD phosphors, 
Model 7100 plus these 
add-on modular units lets 
the user build a TLD system 
to meet his particular needs— 
ranging from routine meas- 
urement to sophisticated 
research in thermolumines- 
cent dosimetry. 

Combine the 
printer, data entry box, and 
temperature sensor with 


Data Entry Box DEB-7 
used with Printer DDP-7 
to provide automatic 
Printout of personnel 
badge ID number. Can 
be used for manual 
entries of ID numbers 
also. 


Adiustable Timer AT-7 
by-passes normal timer 
in TLD 7100. Valuable 
option for TLD research 
applications. 


Temperature Sensor TS-7 
offered as factory- 
installed option only. 
Measures temperature 
of heating element 
during readout cycle. 


the Readout Instrument. 
And you have the most 
comprehensive personnel 
dosimetry measuring system 
there is. 

Match accessory 
units like the dual channel 
recorder and the adjustable 
timer to the Readout 
Instrument. And it becomes 
a powerful measuring 
system for the TLD experi- 
mentalist, too. 

For information on 
the most complete range of 
TLD instrumentation avail- 
able anywhere, write or 
call ISOTOPES, 50 Van Buren 


Ave., Westwood, N.J. 07675 | 


(201) 664-7070 


ADJUSTABLE Tite 








Printer DDP-7 used to 
print out personnel data 
such as dose, iden- 
tification number etc, 


Single Channel! Recorder 
SCR-7 for recording glow 
curve during heating of 
dosimeter or phosphor. 
Valuable in research and 
routine work. 


Dual Channel Recorder 
DCR-7 is similar to 
SCR-7. Second channel 
records output from 
Temperature Sensor TS-7, 


ISOTOPES 








ATELEDYNE COMPANY 


if you're going to pay 
for 3-phase power, 
don’t settle for less than 
1600 mA at 110 KV 

at 1/20 second. 


Because that’s what this one delivers. And that's 
more than you'll get from anybody else's. 


With all that power, you'd think this Titan-1650 
generator would be big and bulky. But no. It's the 
most compact of all 3-phase generators on the 
market. The control is no larger than our single- 
phase generators. And our transformer is about half 
the size of some other 3-phase monsters. 


For really powerful 3-phase power, phone your 
nearest Profexray Office. Don't settle for 


anything less. 


PROFEXRAY [H 


DIVISION OF LITTON INDUSTRIES 


515 E. Touhy Ave., Des Plaines, Ill. 60018 
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Maybe you should be using 
ROENTEN.” 

For, while no one regimen is 
right for every patient, ROENTEN does 
provide some distinct advantages over 
other bowel evacuants. 

ROENTEN is made from natu- 
rally-occurring senna. Its action is 
gentle and predictable. It works within 
6 hours to produce a well-formed stool 
with little associated griping. And it 
doesn’t require the use of additional 
cathartic agents. 


ROENTEN permits good visual- 
ization free of oil droplets and/or fecal 
material. With a clean bowel,the usual 
result of ROENTEN administration, the 
need for repeat enemas and -— 
exams is greatly reduced. 

ROENTEN, purified | 
senna leaflets, is a chocolate- | 
flavored powder which mixes | 
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readily with water or milk into a pleas- 
ant-tasting drink. An advantage your 
patients will definitely appreciate. 

So if your X-rays aren't what 
you want them to be, ask your 
Mallinckrodt representative about 
ROENTEN. It could make your job a lot 
easier. 

ROENTEN, 2-gram & 3-gram 
strength. 

Contraindications: The usual 
contraindications for catharsis are also 
contraindications for ROENTEN. Not to 
be used when abdominal pain, nausea, 
vomiting or other symptoms of appen- 
dicitis are present. 


à SENNA ats 
DEL E vVACUM 


(senna) 


manufactured for 


Mallinckrodt Chemical Works 
pee, St. Louis, Missouri 63160 
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or instant identification 


THE WOLF DELUXE CASSETTE. . . recognized for years as 


the world's finest, now offers 2 methods of visual identification. 


® COLOR-CODED 
VINYL DOTS 
RECESSED IN CORNERS" 
so that you will know at a 
glance which department 
or radiographic room the 
cassette came from. 


‘© COLOR-CODED 
BAKELITE FRONTS" 


“available in black, red, 
yellow, green, blue, 
gold or silver. 








The Wolf vinyl dot system, available in as many different 
colors as you require, offers you increased efficiency, 
saves you time and eliminates error. Important as this 
innovation is, it is but half of the new Deluxe Cassette 
story. The other half comes from our quality-control 
department which has, after six months of intensive 
research, redesigned and cast all new dies for the 
Deluxe Cassette. These new dies enable us to provide 
you with a structurally stronger and cleaner stainless 
steel piece of equipment...one that is virtually guar- 
anteed to stand up to and perform perfectly. under the 
most rigorous usage. Innovation plus quality-control... 
the pledge built into every Wolf product. 


WOLF X-RAY CORP 


NEW YORK * CHICAGO * LOS ANGELES * TORONTO 
Executive Offices: 182-20 LIBERTY AVE., JAMAICA, NEW YORK 11412 





Amajor new : 
chest =» 
radiography 
system  — 
is described 


inthis issue. 














We invite you to read our advertisement describing the new Picker Automatic 
Chestfilmer System—the system which yields exceptional time and money savings 
and radiographs of superior diagnostic quality. Please see inside pages xiv, xv 
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8 ways 


EIMAC’s 
new X-ray tubes 
Smoother running: excel 


Eimac’s special process 
for coating and lubricating 
the bearings plus a compu- 
ter-selected bearing/shaft Higher vacuum: 
combination moves the e Less gas means better 
critical speed beyond performance and longer 
operational levels. life. Ultra-high vacuum 
pumps, special high-tem- 
perature glass and extra 
vacuum/heat treatment 
of target allow Eimac to 
37 achieve improved level. 















PLO LEA | we 


TID —Á L52227} ARES 






Faster starting: Greater electrical stability: 


Optimum use of flux Improved design of cathode 
patterns in rotor generates assembly minimizes the effect of 
high starting torque. conductive deposits on bulb. 

Rugged construction: High workload target: 

Eimac's new tubes can absorb Exposure totals up to 240,000 heat 
twice as much shock as regu- units are easily performed. Cooling is 
lar tubes. The metal end seal fast because of large target area and black 
reduces shipping breakage body coating. Laminated tungsten-rhenium - 
and extends high-speed, molybdenum target results in increased radiation 
high-power life. efficiency. 


Excellent manufacturing: 
Eimac has long been a leader in produc- 


Cooler running: ing high-power, high-frequency tubes for 

Long, restricted heat path commercial and military communications 
from target to bearings results in systems. The capability gained during 35 
up to 200°F reduction in running years of manufacturing electron tubes for 
temperature of bearings. Black critical applications is now being applied to 
coated rotor radiates heat out of building long-life X-ray tubes. Eimac now 
tube body, away from bearings. offers four tube types for new and replace- 


ment tube requirements. 


‘For detailed information, contact 

 Eimac, 1678 Pioneer Rd., Salt Lake 
division City, Utah 84104, (801) 487-7651. 
varian 
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Simple, specific, 
alatabie, zm 


preradiographic 
bowel evacuant 


One step preradiographic bowel 
prepping with X-PREP Liquid 
simplifies procedure for the 
patient. NO need for complicated 
regimen of tablets, suppositories 
and enemas. NO need for 
overhydration which may be 
undesirable in some patients. NO 
need to stop antacid therapy. 


One dose — 212 fluid ounces— 
of X-PREP Liquid cleanses the 
bowel effectively. Lower bowel 
peristalsis is induced through 
virtually colon-specific 
stimulation of the intrinsic 
peristaltic mechanism. 


One bottle of palatable X-PREP 
Liquid is usually enough to 

achieve a clean colon, without 
residual oil droplets that may 

occur with castor oil. In the 

majority of cases, good-to-excellent 
visualization has been obtained without 
enemas.* Patient acceptance is generally good. 
*Heferences available on request. 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


Q COPYRIGHT 1970, GRAY PHARMACEUTICAL CH., YONKER 













NEW YORH 190701 £.45572 


Prep with X-PREP Liquid 


One step-one dose-one bottle 










Acan’s Mobile Show Room is traveling 
around the United States ta demon- 
strate the Acan Model RC 1100 Mobile 
Type Condenser Discharge X-Ray Unit. 
This unique piece of equipment is de- 
signed to assure high speed, high qual- 
ity radiographs. 


Rather than talk about it, however, Acan 
is sending its Mobile Show Room on a 
tour of the nation to demonstrate the 
unit. You'll have an opportunity to see 
the RC 1100 in operation, and to have 
all your questions answered at first 
hand. 


In addition to the Condenser Discharge 
X-Ray Unit, the Mobile Show Room will 
feature other Acan products including 
the Dri-Glov Protective X-Ray Glove 
Dryer, the Naca Self-Threading Com- 
pact Film Processor and the Acan Col- 
limator. 

Look for the Acan Mobile Show Room 
in your community. Meanwhile, if you'd 
like information about any Acan product 
or service, please let us know. 


ACAN X-RAY 
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offers all 5 of these benefits 





* Uniformity of particle size distribution 
Minimal free iodide 
in the manufacturing process) 


Macroscan-131 is aseptically prepared and non- 
pyrogenic. It is ready to use and should not be 


heated prior to use. 


INDICATIONS: For scintillation scanning of the 


lungs to evaluate total, unilateral, and regional | 


arterial perfusion of the lungs. 


WARNINGS: Radio-pharmaceutical agents 
should not be administered to pregnant or lac- 
tating women, or to persons less than 18 years 
old, unless the information to be gained out- 
weighs the hazards. There is a theoretical haz- 
ard in acute cor pulmonale, because of the tem- 
porary small additional mechanical impediment 


Superior manufacturing technique (supernatant is removed i 






Safety (no recorded reactions to date in thousands of scans) 
Cost (lowest of the 3 leading products) 


to pulmonary blood flow. The possibility of an 


 immünotogieal-response to albumin should be 


kept in mind when serial scans are performed. 
If blood is withdrawn into a syringe containing 
the drug, the injection should be made.without 
delay to avoid possible clot formation. n 


PRECAUTIONS, ADVERSE REACTIONS: Care 
should be taken to administer the minimum dose 
consistent with patient safety and validity of 
data. The thyroid gland should be protected. by | 


prophylactic administration of concentrated io- ES. 


dide solution. Urticaria and acute 
cor pulmonate, possibly related to 
the drug, have dup 009249 





MAC ROSCAN'* -1 31 AGGREGATED woi: NAT (5) ALBUMIN (HUMAN) - 


Each milliliter contains 1 to = mg. aggregated human serum albumin fabeled with iodine 131, with benzyl a 


dioactivity is usually between f 


200 and 1300 microcuries per mí. on first day of shipment. For full prescribing information, see PEETRE in 


ABBOTT LABORATORIES North Chicago, Illinois 60064 
World's Leading Supplier of Radio-Pharmaceuticals | 
iL. für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach id : 


alcohol, 0.995, as preservative. R 
















For prizewinning films, give FLEET” PHOSPHO*-SODA 
(the buffered laxative) prior to radiology. It’s gentle and 
thorough. Really gets the colon clean—a key to great pre- and 
postevacuation colon x-rays. And PHOSPHO-SODA 
is virtually free from discomfort and irritation. Regular or 
flavored, it’s a great diagnostic aid! Warning: Do not use 
when nausea, vomiting or abdominal pain is present. 
Frequent or prolonged use of this preparation may result 
in dependence on laxatives. 


And when a large-volume enema is preferred, there's 


FLEET” BAGENEMA. Complete with liquid soap packet, 
prelubricated rectal tip, and large absorbent pad. The 
ultimate in convenience. Nothing to assemble. Nothing 
to clean. Just fill, hang, use and discard. Economical, too. 
di fk b t 
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QA c.p. FLEET CO., INC 


Lynchburg, Va. 24505 


FQA70 





Nothing in the rules says we can't win the film processor 
game by putting an extra player on the floor. 





ʻou may have seen our star construction. But with only Particularly when you look 


,erformer—that90-second/ half the per-hour film at the rest of the team. With 
Ve -minute film processor capacity of our leader. As a sheaf of lease-purchase- 
ve introduced about three you might expect, little buyback arrangements. Our 
‘ears ago. For half the price brother also goes for half own, proved chemistry. 

'ou expected to pay. Well, the price of our already And 83 service offices— 

"s been unbelievably half-priced processor. nationwide—to make it all 


uccessful. It's proved itself 
it least as dependable, as 
ugged, as consistent in 
housands of installations 


pull together. Ask your 
local Litton/Profexray 
office for details on the 
leading film-processing 


So now for the first time, 
you have a choice. You can 
fit processors into your 
department, instead of 


i Wu paese you cml having to build a department system. 
uy for twice the price. around your processor. All After all, it makes sense to 
ind now, we've added without spending any more back the team that's ahead. 


hat film processor's little money. Little brother's 
rother to the team. Same going to be a winner. 
ingineering. Same rugged 








PROFEXRAY [P 


DIVISION OF LITTON INDUSTRIES 
515 East Touhy Avenue, Des Plaines, Illinois 60018 
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bowel evacuant — 
isnt either. 





Maybe you should be using 
ROENTEN.^ 

For, while no one regimen is 
right for every patient, ROENTEN does 
provide some distinct advantages over 
other bowel evacuants. 


ROENTEN is made from natu- 
rally-occurring senna. Its action is 
gentle and predictable. It works within 
6 hours to produce a well-formed stool 
with little associated griping. And it 
doesn't require the use of additional 
cathartic agents. 


ROENTEN permits good visual- 
ization free of oil droplets and/or fecal 
material. With a clean bowel,the usual 
result of ROENTEN administration, the 
need for repeat enemas and 
exams is greatly reduced. 


ROENTEN, purified 
senna leaflets, is a chocolate- | 
flavored powder which mixes 
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readily with water or milk into a pleas- 
ant-tasting drink. An advantage your 
patients will definitely appreciate. 

So if your X-rays aren't what 
you want them to be, ask your 
Mallinckrodt representative about 
ROENTEN. It could make your job a lot 
easier. | 

ROENTEN, 2-gram & 3-gram 
strength. 

Contraindications: The usual 
contraindications for catharsis are also 
contraindications for ROENTEN. Not to 
be used when abdominal pain, nausea, 
vomiting or other symptoms of appen- 
dicitis are present. 


Roenten 


(senna ) 


manufactured for 


Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 
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Studies show an average radiologist wastes a third ¢ 
his reading time shuffling, mounting and dismounting film 
That’s at least 10 unproductive minutes for each hour on the jo 
Let Radx Panoramascope give your ten minutes back. The “panorama” consists ¢ 
long plastic belt divided into 50 film pockets capable of holding 200 14x17’s and roll-fe 


across an illuminator. To retrieve any film, simply push a button and roll it into vie 


Your clerical personnel can load and index your day’s work in minute 
By virtue of design excellence, Panoramascope i is the simplest: of mass film viewe 


smooth i in operation and backed by a superb dealer and service organizatic è 
So don’t waste another 10 minutes. Contact Radx Corp., P. O. Box 1916 
Houston, Texas 77024, Phone (71 )) 468-9628. TR. y m) ea 








THE 


NUCLEAR CUPBOARD 








BE BARE 


Mallinckrodt/Nuclear’s 


NUCLEMATIC PROGRAM 
regularly supplies 
radiopharmaceuticals 
calibrated to your 

usage requirements 


With this new program your radiopharmaceutical 
needs are anticipated with a regular supply 
schedule, so you won't be caught short or left 
waiting. The Nuclematic Program is automatic. 


NEED NEVER 


It removes uncertainties, reduces supervision of 
detail, and saves you money because it 
eliminates extra shipping charges. Your 
radiopharmaceuticals arrive calibrated for use 
on a prearranged schedule which you specify. 

Establish your program needs on the 
Nuclematic Program. If additional products are 
needed for special requirements, they can be 
supplied promptly from the Mallinckrodt local 
area laboratory nearest you. 

Ask your salesman for complete 
information, or write the address below. 
Ask why “We Think Even One Day is Too 
Long to Make a Patient Wait." 


Mallinckrodt 





RADIOPHARMACEUTICALS 


MALLINCKRODT CHEMICAL WORKS 
Box 10172 * Lambert Field 
St. Louis, Missouri 63145 


The Picker-Kermath Chair, or... 





How to do sophisticated 
pneumoencephalographic studies 
without a special room and 
$125,000 worth of equipment. 


Superb equipment exists for larger institutions 
handling an abundance of pneumoencephalographic 
work. In these institutions, the allocation of a 
permanent room plus $125,000 for necessary 
equipment is readily justifiable. But how about the 
smaller hospital whose patient load requiring such 
procedures is modest, but whose insistence on the 
availability of sophisticated techniques is anything 
but modest? Must the ability to handle these 
procedures be compromised or sacrificed because 
patient loads are small? 

Happily, no. The new Picker-Kermath Chair 
now gives smaller institutions the capability for 
pneumoencephalographic work without the need for 
a permanent room and expensive neuroradiological 
equipment. Roll this chair into any room with a 
standard ceiling tubemount and plug it in. Result: 
the site has been simply converted into a high- 
quality installation for pneumoencephalography and 
autotomography. This chair also converts—simply— 
into a sturdy table or couch for angiography or 
neurosurgery. And just as easily, the chair can be 
rolled out of the room to free it for other activities. 
The cost for this, surprisingly, is under $8,000 with 
all accessories. 

There is a Picker-Kermath Chair located 
somewhere near you and we'd welcome the 
opportunity to demonstrate it. So if you have a need 
for its impressive capabilities, why not ask us for a 
demonstration? For more information or a 
demonstration simply speak to your local Picker 
representative or write Picker Corporation, 

595 Miner Road, Cleveland, Ohio 44143. 
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Which radiograph has 


They look identical. But — compared to the par speed 
radiograph on the left — it took 65% less patient exposure 
time to get the image on the right, using Radelin STF-2 

— the fastest X-ray screen available. O How does 

Radelin give you this big bonus in speed, yet provide a 
radiographic twin to the film made with the par speed 

screen? Through know-how gained over the past quarter century 
and by putting 50% more phosphor on the STF-2 screen. 

It costs us more money. But we think the reduction in 

patient exposure is worth it. O Speed isn’t al! STF-2 gives 

you, though. There's high static resistance, minimum 
cleaning... high moisture resistance... dimensional 
stability... and uniformity of speed and performance from 
screen to screen. It adds up to total performance. O So is there 
any reason in the world why you shouldn't insist on 

Radelin STF-2 screens ? 














the clearest conscience? 


Radelin STF-2 


The fastest X-ray screen available. 





For total performance... 
use Radelin screens 
and Halsey cassettes. 


MEDICAL PRODUCTS DIVISION 
S UNITED STATES RADIUM CORPORATION 
1425-37 STREET/BROOKLYN, N.Y. 11218/ (212) GE6-1700/TWX 710-584-2358 





Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 





ally no irritating radiopaque residue to produce foreign-body TRADEMARK 
reactions, yet it provides the viscosity needed for adequate «cv ce contams: 
visualization. sodium acetrizoate 0.53 g and 


polyvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 





ORTHO PHARMACEUTICAL CORPORATION ¢ RARITAN, NEW JERSEY 08869 


FRONTIERS | 
Philips Pragranamed Radiographic Systems 
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Photo by Erich Hartmann Magnum Photo 


PROGRAMMED RADIOGRAPHY: A BOLD CONCEPT 


Five years ago it was ahead of its time! We introduced the Super 100 U.C., a routine radiographic 
system developed along “automated” lines. Some professionals couldn't see the sense of it—until 
increased patient loads began to overwhelm radiology departments...until x-ray costs began to 
skyrocket...until the shortage of personnel, floor space, and time became acute. Now, the Philips 
concept of programmed systems is recognized by radiologists and technologists alike as an im- 
portant step toward solving many problems faced in hospital radiology departments. 


Today, the Philips Super 100 CP (Cinepulse) expands the application of this concept to include 
image intensifier procedures. This unit is part of a system specially built to simplify, speed up and 
standardize image intensifier techniques. Hundreds of procedures — routine and special — are 
improved by programming complicated factors involved in photo fluorographic, TV fluoroscopic, 
and cineradiographic techniques. 


This infinitely expandable concept, as realized in practical hardware engineering and installation 
design, provides the following features: 


* Techniques are programmed under your supervision and to your specifica- 
tions, thus each installation is personalized. 


* Pushbutton technique selections provide automatic programs. 


* Eliminates factor selection, technique charts, tube centering, collimator 
adjustment and FFD adjustment. 


=" Automatic collimation of beam size to film size. 

=" Automatic density control. 

* Optimum tube loading assures the shortest possible exposure times. 
* Minimum space requirements. | 


If your case load is expanding and you need to free your personnel to handle more sophisticated 
special procedures, call your Philips Dealer, he'll help you out. 


PHILIPS: 


PHILIPS MEDICAL SYSTEMS, INC. 
A NORTH AMERICAN PHILIPS COMPANY 


100 East 42nd Street, New York, N. Y. 10017 





Outside U.S.A.: N. V. Philips * Eindhoven, The Netherlands 





Quality made us worldwide, 
not our price. 


PYNE X RAY 
CORPORATION 


Dealers of Fuji Kx and Rx film in all cities of the United States. 


XAV 





Showdown  . 


elegem 90 remote capability demonstration 





kept doctors crowding around for more 


Radiologists got their first look at General Electric's 
new Telegem 90 diagnostic x-ray system during 

the 1970 RSNA meeting. And they apparently liked 
what they saw . .. total-remote systems capability 
for ending patient-load problems. 


Telegem 90 integrates TV fluoroscopy, radiography 
and linear tomography in a single room... and makes 
your return to tableside unnecessary. You sit at a 
shielded, remote console—all controls within easy 
reach—and shed the lead you'd otherwise wear. 


The system is powered by GE's new MSI -1250 
generator. It features millisecond interrogation and 
phototiming accurate down to two milliseconds. 
For scanning, the intensifier moves through 20 
inches, fast enough to follow a single barium 
swallow. Bucky radiography programs multiple 
image formats up to 6 on 1. 


New multidirectional tubehead angulations let you 
peek around either side, plus head and foot angles, 
without disturbing your patient. Permits views of 
obscured areas or previously inaccessible structures. 





And there's much more... that you really should 
INNOVATION see for yourself. Let us demonstrate Telegem 90's 
IN capability by scheduling a showing of our 

10-minute RSNA exhibit motion picture. Your GE 
RETROSPECT representative can arrange a viewing to fit your 
schedule. General Electric Medical Systems, 
Milwaukee, Toronto, Liege. 


GENERAL GO ELECTRIC 


Curix X-Ray Films 


An all purpose, high quality, medium speed X-Ray Film for 
all general purpose Radiography. Type | has short scale 
contrast and extreme clarity of base. 


A specialized film, 25% faster than Type |. The higher speed 
factor of this film allows minimal exposure times for such 
specific uses as: Pediatrics, Portable Radiography, Esopha- 
geal Radiography, and other Specialized Procedures. 


A long scale X-Ray Film designed to produce the most 
subtle detail. Type Ill is used extensively by Radiologists 
wishing to see bone and tissue at equal levels in such pro- 
cedures as: barium studies, chest and abdominal studies. 
and foreign body localizations. 


SCOPIX — Photoroentgen Film 
OSRAY — Non-Screen Film 

RP UNIPAC — Direct Exposure Film 
CURIX COPY FILM 

OCCLUSAL DENTAL X-RAY FILM 
TYPE G-138 — Automatic Processor 
Chemicals 


Agfa-Gevaert Medical X-Ray Films are designed for all automatic and manual 
processing systems — are available in all standard packaging plus the eco- 
nomical and convenient Econopac 500. 


free 








(GEVAERTS 


... a film for all reasons 


LOW X-RAY CORPORATION 
161 Sixth Avenue, New York, New York 10013 


(Exclusive Distributors of Agfa-Gevaert Medical X-Ray Films) 
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GammaMed 


THE NEW CONTACT 
IRRADIATION DEVICE 
FOR TUMOR THERAPY 





Safe and speedy fully motorized operation by power | 
driven afterloading device. 

Great diversity of applications: interstitial and intra- 
cavity treatment by probes of 3 mm @, also during 
surgery. Dimensions of source: 1 mm Gg, ] — 16mm 
length. 

Short exposures because of high activity of the 
source — up to 150 Ci Ir-192 or 30 Ci Co-60 at very 
low distances (Brachytherapy). 

Selective action through high radioactive effect on 
diseased tissue. Effective shielding by individual 
collimators next to the source. 

Treatment room protected by automatic monitoring. 
Easily transportable — Weight 300 Ibs. 


ISOTOPEN-TECHNIK OR. SQAUERWEIN GMBH 


DUSSELDORF * WEST GERMANY 


, 
FOR FURTHER INFORMATION CONTACT: YOU RE 


PHAROS VIEWING EQUIPMENT | WHISTLING 


132 Myrtle Ave., Fort Lee, N.J. 07024 e (201) 947-5829 TN THE 
DARK... 
ends Er Edd; 


IF YOU 

THINK THAT 
HEART DISEASE 
AND STROKE 

HIT ONLY THE 
OTHER FELLOW'S 
FAMILY. 





FOR 25 YEARS 
THE WORLD'S 
MOST NEEDED GIFT 


Give to help people: | 
CARE- New York,NY. 10016 GIVE e.. 
so more will live 


HEART 
FUND 


Contributed by the Publisher 








or your nearest office 
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...a new Capability for the Hydradjust! 


Now, the versatile Hydradjust Urological Table can be equipped for tomo- 
graphic studies to further extend its capabilities in the hospital or clinic. 


With the tomographic attachment, body section radiography can be accom- 
plished with a single film cassette of desired size, or with a multi-film 
cassette “book”, 10 x 12 inch or 14 x 17 inch film size. 


The new tomographic attachment is engineered for simple, positive 
“lock-in” of the tube arm with the table; however, it may be just as easily 
disengaged, to return the Hydradjust to all its original capabilities. 

Hydradjust tables now in use can be fitted easily with the new tomographic 
attachment. Ask your x-ray equipment supplier or write direct for literature. 


& LIEBELFLARSHEIM 


YBRON CORPORATION 
111 EastAmity Road, Cincinnati, Ohio 45215 U. S. A. 





Products for 
Better Health 4 
from Sybron 





XXXI 


provides 
visualization without 


radiation. 


Iisn’'t that reason enough to learn more?) 





wVhy would a company like Picker—leaders in radiology and nuclear medicine—become a basic 
supplier of ultrasound equipment too? Simply because we became convinced that ultrasound can 
often supplement and reinforce (or even replace) other diagnostic visualization methods. Without 
adiation. We'd now like you to see the kind of information that convinced us that diagnostic 
Jtrasound is an important new imaging technique. Just complete the coupon or write to 
-icker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 


Picker Corporation 

595 Miner Road 

Cleveland, Ohio 44143 

C] Please send basic information on diagnostic ultrasound. 

C] Please send data on Picker's ultrasound equipment. 

C] Please have a Picker representative call me for an appointment. 


Name | | | . f l u cm 





Title 








Department . . 





PICKER 





Institution . . - — M 


Address 











area number 


Magnificat 
with a stand 


Due to small dit ensions Puck allows 
magnification technigge without in- 
creasing the height offhe table top. 


Puck for magnificationmdtechpigue, only one of many applications 
p i - K A film changer and = 
film magazine in one aS 


ELEMA-SCHONANDER, ING. @ 699 LIVELY BLVD. m ELK GROVE VILLAGE, ILL. 60007 @ (312) 593-6770 











Over 1000 examinations 
by 18 investigators prove 
the efficacy of 

drip infusion pyelography 


RENO-M-DIP 


Meglumine Diatrizoate Injection U.S.P 
(30%-For Drip Infusion Pyelography) 





The diagnostic effectiveness of drip infusion pyelography has been 
established in over 1000 radiologic examinations of individual patients 
by 18 independent investigators.' 


In a composite of the 1,062 patients studied and reported upon, 87% 
showed excellent to good urograms. In these studies, 728 patients 
received a 1:1 dilution of a60% solution of meglumine diatrizoate, and 
334 received the ready-to-use 30% solution. 


These studies also showed that not only are dense nephrograms obtained 
with the drip infusion pyelography procedure, but satisfactory cystograms 
are also provided. In addition, pictures of the ureter were definitive — 
usually with complete visualization on one film. 


Drip infusion pyelography was used successfully even in cases with 
various degrees of azotemia — and in many instances was shown to avoid 
the need for retrograde pyelography. 


Better visualization 

Improvement over regular I. V. pyelography was shown specifically in 
89.5% of 180 cases by 8 of the 18 investigators. ! 

Adverse reactions 

Adverse reactions were generally mild and occurred in 6.7% of the 
cases. The most frequent reactions were nausea and urticaria (see brief 
summary on next page). (All meglumine diatrizoate solutions used were 
equivalent to 3096 concentration.) 


A convenient bottle 

The bottle containing Reno-M-DIP is calibrated, to make dosage 
measurement easy. It has a standard screw-neck that accommodates all 
the usual attachments. It will take any top—screw-top, needle or spike. 
Drip infusion pyelography is a simple, reliable, and relatively safe proce- 
dure for diagnosis of urologic disease process. Use Reno-M-DIP 
whenever drip infusion pyelography is indicated. 


1. Data on file at The Squibb Institute for Medical Research. 
See next page for brief summary. 


SQUIBB 


'The Priceless Ingredient of every product 
is the honor and integrity of its maker.'TM 


Whenever 
drip infusion 


elograph 
is indica a 


RENO-M-DIP 


Meglumine Diatrizoate Injection U.S.P 
(3076-For Drip Infusion Pyelography) 


Reno-M-DIP™ (Meglumine Diatrizoate Injection U.S.P.) 
for drip infusion pyelography provides a sterile. aqueous 
solution of 30% meglumine diatrizoate which contains ap- 
proximately 14% (42.3 grams per 300 cc.) bound iodine 
and 0.04% disodium edetate as a sequestering agent. 
The solution contains approximately 0.054 mg. (0.002 
mEq.) sodium per cc. (16.2 mg. per 300 cc.). 
Contraindications: Contraindicated in persons hypersen- 
sitive to salts of diatrizoic acid. Urography is contraindi- 
cated in patients with anuria. 

Warnings: A definite risk exists with the use of contrast 
agents in excretion urography in patients with multiple 
myeloma. There has been anuria with progressive ure- 
mia, renal failure and death. This risk of the procedure 
in these patients is not a contraindication; however, 
partial dehydration in preparation for study is not rec- 
ommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including 
dialysis, has been successful in reversing this effect. 
Myeloma should be considered in persons over 40 be- 
fore undertaking urographic procedures. 

In cases of known or suspected pheochromocytoma, if 
the physician feels that the possible benefits outweigh the 
considered risks, radiopaque materials should be admin- 
istered with extreme caution; however, an absolute mini- 
mum of material should be injected, the blood pressure 
should be assessed throughout the procedure, and mea- 
sures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozvgous 
individuals when injected |.V. or intra-arterially. Although 
a history of sensitivity to iodine per se or to other contrast 
media is not an absolute contraindication, administration 
of meglumine diatrizoate requires extreme caution in such 
cases. Meglumine diatrizoate should be used in pregnant 
patients only when the physician deems its use essential 
to the welfare of the patient since safe use during preg- 
nancy has not been established. Perform thyroid function 
tests prior to administration of meglumine diatrizoate since 
iodine-containing contrast agents may alter the test results. 
Perform urography with extreme caution in persons with 
severe concomitant hepatic and renal disease. 
Precautions: Diagnostic procedures involving use of con- 
trast agents should be performed under the direction of 
personnel with prerequisite training and a thorough knowl- 
edge of the particular procedure. Appropriate facilities 
should be available for coping with situations which may 
arise as a result of the procedure and for emergency treat- 
ment cf severe reactions to the contrast agent itself; com- 
petent personnel and emergency facilities should be 
available for at least 30 to 60 minutes after I. V. administra- 
tion since delayed reactions have been known to occur. 
These severe life-threatening reactions suggest hypersen- 





sitivity to the contrast agent. A personal or family history 
of asthma or allergy or a history of a previous reaction to a 
contrast agent warrants special attention and may predict 
more accurately than pretesting the likelihood of a reaction 
although not the type nor severity of the reaction in the in- 
dividual. The value of any pretest is questionable. The 
pretest most performed is the slow injection of 0.5—1.0 cc. 
of the preparation which may be given through the needle 
to be used for the full dose. If no reaction occurs within 15 
minutes, the full dose may be given; however, this does not. 
preclude the possibility of reaction. Should the test dose 
produce an untoward response, the necessity for continu- 
ing the examination should be reevaluated. If deemed es- 
sential, examination should proceed with all possible 
caution. In rare instances, reaction to the test dose may be 
extremely severe; therefore, close observation and facil- 
ities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with 
liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents; therefore, if known 
or suspected hepatic or biliary disorder exists, administra- 
tion of meglumine diatrizoate should be postponed follow- 
ing the ingestion of cholecystographic agents. Consider 
the functional ability of the kidneys before injecting meglu- 
mine diatrizoate. 

The recommended rate of infusion should not be ex- 
ceeded. The diuretic effect of the drip infusion procedure 
may hinder an assessment of residual urine in the bladde” 
Adequate visualization may be difficult or impossible in 
uremic patients or others with severely impaired renal 
function (see Contraindications). 

Adverse Reactions: Reactions most frequently encoun- 
tered with drip infusion pyelography are nausea and urti- 
caria. Chills, metallic taste, vomiting, dizziness, a rise or 
fallin blood pressure, itching, flushing, or generalized feel- 
ing of warmth, sneezing, etc. may occur and, rarely, may 
be severe enough to require discontinuation of dosage. 
oevere reactions which may require emergency measures 
(see Precautions) are a possibility and include cardiovas- 
cular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, confu- 
sion, and cyanosis progressing to unconsciousness. An 
allergic-like reaction ranging from rhinitis or angioneurotic 
edema to laryngeal or bronchial spasm or anaphylactoid 
shock may occur. Temporary renal shutdown or other 
nephropathy may occur. Intravenous injection of meglu- 
mine diatrizoate in a more concentrated formulation has 
produced a few instances of a burning or stinging sensa- 
tion and of venospasm or venous pain. 

Supply: Bottles of 300 cc. 


SQUIB 


O 1971 E.R. SQUIBB & SONS, INC. 


The Priceless Ingredient of every product 
is the honor and integrity of its maker.'™ 


Bar olotd narium sulfate 
shows minimal 
flocculation 


Leaves a thin, continuous coating of 
highest diagnostic value. 


BAROLOID -exceptional nonflocculating 
properties, pleasant cherry flavor. 








oM om oce 









In this patient, noncolloidal barium In this patient, FL EET®BAROLOID® ~ | 


shows heavy flocculation and shows no flocculation. Note thin 

precipitation in all segments of veillike, smooth and homogeneous 

the colon. Film taken post- pattern of BAROLOID in the colon. 

evacuation. This air-contrast film was taken 
Bryk, D. and Roska, J. C.: Radiology with the patient in the lateral 

92:832. Mar.. 1969. decubitus position. 





AHHA Makers of the Widest Barium Line 
[amas] ^ B. FLEET CO., INC., Lynchburg, Va. 24505 
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X-RAY FACSIMILE 


Baros 


(barium sulfate 


To be more exact, Barosperse 
has been used in millions of 
G.I. examinations in more 
than 30 countries around the 
world. Which makes 
Barosperse the most widely 
accepted of all barium sulfate 
formulations by far. And 
with good reason. 


With Barosperse, you get 








films of unexcelled diagnos- 
tic quality and definition of 
detail. Used for upper or 
lower G.I. series, this formu- 
lation has the fluidity and 
coatability to fill in the folds 
and convolutions of the entire 
G.I. tract. The opacity to 
provide sharp, accurate, 
readable visualizations. And 
the rapid transit and flow 
necessary to speed barium 
procedures. 

Barosperse saves time on 
both preparation and proce- 


dure. [t mixes with water 
and is dispersed in 20 to 30 
seconds. Barosperse requires 
minimum fluoroscopic time 
resulting in minimum radi- 
ation. Superb small bowel 
delineation is normally 
accomplished in 30 to 90 
minutes. 


Barosperse is both pleas- 
ant tasting and convenient. 









erse gets into more G.I. tracts in more 


riat yY 
tation; 


ud 


countries 


Most patients readily accept ogists and gastroenterologists able Barium Enema Unit. 


the smooth, pleasantly flav- in more than 30 countries The Barosperse Dispos- 

ored mixture; and both single use. Barosperse. able Direct Air Contrast 

dose and bulk packaging Barosperse? (Barium Barium Enema Unit. 

permit greater flexibility and Sulfate Formulation) is Barosperse, for bulk use, 

convenience in the lab. available in the following in 10 lb., 25 lb., and 100 Ib. 
So when you think of convenient packages. drums. 





) barium sulfate, think of the Barosperse Esophageal Mallinckrodt A 
A 
formulation more radiol- Cream in 1 00-gm and 
320-gm tubes. l Mallinckrodt Chemical Works 
The Barosperse Single St. Louis, Missouri 63160 
Dose Oral Unit. 


The Barosperse Dispos- 
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than any other contrast medium of its kind. 








The new Picker’ Vertex 
35mm analytical projector: 





it neither looks nor acts 
like any cineprojector 
you've ever seen. 








The Picker/Vertex 35mm analytical projector provides flickerless, high 
intensity projection of any black and white or color 35mm cinefilm up to 
1,000 feet long, on any style spool or reel, with multiple safeguards against 
film damage. And: 

Big-screen projection—512’ x 612' image at approximately 16' with 

"movie house” brightness. 

Flickerless projection—at all speeds in forward or reverse, including 
single framing. 

Five step speed selection—1 7% to 30 FPS and indefinite single-frame 
"hold" (without film damage). 


Remote control of all operations—including coarse and fine focus, frame 
speed, and direction. 


Plus—adjustable direction of projection, quiet operation, solid-state 
circuitry. 

More information?—simply contact your local Picker representative or 
write Picker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 


PICKER 
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getto know 
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Triosorb-125 T-3 Diagnostic Kit Tetrasorb-125 T-4 Diagnostic Kit 

The in vitro test unmatched for An improved, simplified method for 
reproducibility, convenience and accuracy. measuring total serum thyroxine with 
Reproducible. Over 15 million tests diagnostic eer equal to 3 see : 
conducted over the past eight years have add rite T dedi lessen isl: A 

made Triosorb? the standard of T-3 tests. At IMs CNRS DUIST IOSIS; GNDEOROUS 


iodines don't affect Tetrasorb® results. 
Convenient. The disposable Triosorb® Kit is 


ready for immediate use at room temperature 
making it one of the simplest, most 
convenient thyroid function tests available. 


Accurate. Approximately 15 drugs and 
conditions produce misleading Triosorb®-T-3 
test results, compared with over 200 factors 
which affect PBI. 


* Also available as Triosorb®-131. 





one of these, 








The T-7value completes With LOGIC" 
the thyroid profile. your final step is as easy as 1,2,3. 

. It's the Abbott method for determining the 1. Establish a baseline. 

4 in vitro free thyroxine index. Pre-set count for 10,000; read the re- 
T-7 is not a test but a numerical value SUITS EUIS O TAE MIE: TUBOS, 
derived from the multiplication of T-3 and 2. Take a post-wash reading. 

T-4 test values. Because it is a product of Pre-set timer for the baseline established 
two other numbers, the 7-7 value will move in step 1. 


only when both the T-3 and T-4 values move 
in the same direction. There are only two 
physiological conditions which cause this to 
occur, hypothyroidism and hyperthyroidism. 


3. Read the percentage uptake directly 
from the NIXIE tubes. 
LOGIC'" provides direct ratio readout in 


: À à E ercentage. 
With the exception of those patients receiving P i 
liothyronine or d-thyroxine therapy, No conversions or calculations needed. 
all other factors which affect thyroid function Minimal chance for error. 


tests will cause the T-3 and T-4 values to 
move in opposite directions, and the 


+ T-/ value to remain in the normal range. ABBOTT LABORATORIES * North Chicago, Illinois 60064 


When you provide the Abbott T-3, T-4 and Radio-Pharmaceutical Products Division | 

. . World's Leading Supplier of Radio-Pharmaceuticals 
T values you furnish a complete thyroid Vertretung fur Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 
profile with unparalleled clinical accuracy. 
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CASE STUDY NO. 1. CIRRHOSIS WITH FOCAL NECROSIS. 
STATIC SCINTIPHOTOS. 


ANTERIOR VIEW. POSTERIOR VIEW. 





LATERAL VIEWS. RIGHT PELVIS. 





RIGHT LEFT 


CASE STUDY NO. 2. LEIOMYOSARCOMA METASTATIC TO LIVER. 
STATIC SCINTIPHOTOS. 


ANTERIOR VIEW. POSTERIOR VIEW. 





RIGHT ANTERIOR VIEW 


(WITH MARKER). RIGHT LATERAL VIEW. 
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Evaluation of Reticuloendothelial System Labelling in the Liver 
with the Nuclear-Chicago Pho/Gamma’ Scintillation Camera 





Liver scintiphotography employing "technetium sul- 
fur colloid and the Pho/Gamma Scintillation Camera 
offers extremely high resolution images of reticulo- 
endothelial-system distribution in the liver, spleen and 
bone marrow. 


PRELIMINARY DISCUSSION, In the normal liver, the 
reticuloendothelial system is uniformly distributed, 
with areas of decreased labelling showing only in the 
region of the porta hepatis, gall bladder fossa, and in 
intersegmental fissures. 

Abnormal regional decreases of liver labelling may 
be recognized as either (1) irregular decrease ol 
labelling in the whole liver or an area of it or (2) focal 
decreases of labelling with discrete margins and clear 
definition in comparable scintiphoto views. 


SETTING-UP. Liver scintiphotography is usually best 
performed with the high-resolution, low-energy Pho/ 
Gamma collimator appropriate for 99"Tc. The patient 
is positioned touching the collimator, and is exam- 
ined in the recumbent position to reduce respiratory 
and other motions. In circumstances where the entire 
liver and spleen area are to be visualized in one view, 
the diverging collimator may be used. 


ISOTOPE AND DOSE. An intravenous injection of 3 
or 4 mCi of **"Tc sulfur colloid is administered. 


DATA ACCUMULATION. Twenty minutes after injec- 
tion, a series of static scintiphotos of the liver, spleen 
and bone marrow is obtained. A non-enlarged Spleen 
is best imaged in left posterior and oblique views. 
Useful marrow views include upper sternal area, and 
left pelvis, hip and femur. 

Data densities of 500,000 counts for an anterior 
view of the liver are desirable. Preset exposure time 
iS kept constant throughout examination of the liver 
and spleen so that exposure intensity will be com- 
parable in all the scintiphotos of these organs. For 
marrow scintiphotos, increased dot density and 2-min- 
ule exposures are normally used. 


CASE HISTORIES. Case Study No. 1: Male, 60 years 


old. Known cirrohosis probably due to chronic alco- 
holism. Admitted for evaluation of low-grade fever, 

Case Study No. 2: Female, 62 years old. Admitted 
for evaluation of abdominal cramping and liver en- 
largement, Seven years earlier, partial gastrectomy 


© 


An exchange of information on topics 


yielded the diagnosis of “leiomyoma, ulcerated stom- 
ach." Two years prior to this admission, laparotomy 
had revealed leiomyosarcoma in the left lobe of 
ihe liver, 


EVALUATION. The purpose of these Pho/Gamma 
liver studies is to evaluate (1) shape, position, and 
general outline of the liver as imaged on the scinti- 
photos and (2) the nature of any labelling decrease, 
whether uniform, irregular or focal, Labelling in the 
spleen and marrow is compared with liver labelling 
to assess the possibility of portat-systemic shunting 
(indicated by greater spleen and marrow labelling, rel- 
ative to the liver) or hypertrophy of the bone marrow. 

in the clinical scintiphotos shown at left, exampies 
of uniform decreased labelling, irregular labelling, and 
focal defects of labelling are evident. 

The patient with cirrhosis (Case Study No. 1) has 
generalized decrease and irregularity of labelling con- 
sistent with that disease. Furthermore, a focal defect 
of labelling exists in the left lobe of the liver and is 
best seen in the left lateral view. (This defect was 
subsequently found by loca! surgical biopsy to be 
the site of focal necrosis which had been responsible 
for the patient's low-grade fever of unknown origin.) 
Also typical of a cirrhotic are the bright labelling of 
the slightly enlarged spleen and bone marrow (with 
marrow extension into the right femur). 

The patient with leiomyosarcoma (Case Study No. 
2) is an excellent example of focal metastatic lesions 
causing some decrease of liver labelling, as well as 
enlargement of the liver that is so common with meta- 
static disease of the liver. Giant splenomegaly also 
exists on a congestive basis. 


CONCLUSIONS. Liver scintiphotography with the 
Pho/Gamma Scintillation Camera and 99?"Tc sulfur 
colloid appears to be a markedly improved liver- 
imaging technique and sensitive diagnostic test for 
liver disease. 

This form of scintiphotography provides a large 
amount of specific information about liver structure 
and hemodynamics and is an accurate quide for the 
selection of biopsy sites. When combined with other 
special procedures, such as liver scintiphotography 
during rose-bengal excretion or liver-blood-flow eval- 
uation, the Pho/Gamma liver study with 99»Tc sulfur - 
colloid offers many other diagnostic possibilities. 
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which has more than a passing interest in 


related to nuclear medicine sponsored by MUCLEAR-CHICAGO ine field and the people who work in it. 
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2900 Nuclear Drive, Des Plaines, Illinois £0018, U.S.A, 


Donker Cuniusstraat 7, Amsterdam W. The Netherlands 
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SIEMENS 





More than just a planigraph, Multi-Planigraph 2 offers 
a wide range of X-ray techniques. 


The Siemens Multi-Planigraph 2 
offers the radiologist the greatest possible 
range of X-ray techniques. 

Unique among planigraphic systems, 
the Multi-Planigraph 2 meets the various 
requirements of radiography, too. 

At the touch of a button, the unit can 
be changed over from planigraphy to 
Bucky radiographic work, with either 
vertical or oblique beams. 

Without tools, 
the tube stand 
can be easily || 
disengaged from || = 
the table for 
radiography ata — 
Bucky wall unit. 
Or the floating — 
table top can be | 
extended over | 
a film changer 
Of course, the 
Siemens Multi- 


Radiography 
at a Bucky wall stand. 


Planigraph 2 also offers a fullrangeof — 


planigraphic and zonographic techniques, 
including such demanding studies as 
inner-ear work. Pushbutton control of 
linear, circular and elliptical blurring 
simplifies the work. 

Light beams clearly locate both the 
collimated area and the section depth. 
For even more accurate positioning, 
optional accessories can be supplied to 
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adapt the unit to TV fluoroscopy. 

Whatever the mode of operation, 
Multi-Planigraph 2 offers exceptional 
ease of control. . 

Its floating table top makes accurate 
patient positioning easy. The Siemens 
Multi-Planigraph 2 features simple but 
effective collimation and a wide choice 
of film sizes. For automatic timing, an 
optional lontomat 6 and optional new 
| Plani-lontomat 


xs | eo 
da |LOSS £2  ijonization-sensing 
i WU m 
e --/ | |B timer are also 
NI available. A 
I" y , manufacturer of 
my Y= electro apparatus 
(esses WT since 1847, 
| | , Siemens is today 
| [p | | the oldest and 
AAS | largest company 
| pidii dm the field of 
«| with image-intensifier unit. | medical 
| | electronics. 


In addition to the Multi-Planigraph 2, 
Siemens offers the Siregraph, a remote- 
control fluro-radiography system and the 
Mimer Ill, a new system for neuroradiology. 

For more information on Siemens 
X-ray equipment, contact your nearest 
Siemens representative. 

Or write to Robert MacKinnon, 
Siemens Corporation, 186 Wood Ave. So., 
Iselin, New Jersey 08830. (201) 494-1000. 


Chest 
Radiography’? 


1. Would you like to handle more patients in less time? 





2. Would you like to lower your costs dramatically? 


3. Would you like to be able to do a// your chestfilms in a 
room less than 100 sq. ft.? 


4. Would you like to automate the entire job? 
9. Would you like superior diagnostic quality? 


6. Would you like to verify film quality more promptly, and 
minimize waiting room congestion? 


7. Would you like to free more experienced personnel for 
more demanding jobs? 


8. Would you like to eliminate virtually all retakes? 
9. Would you like to eliminate film misidentification? 


10. would you like more information? 


porem n mn n ee ee QUA er a UNA UUN IIR JU HN 


Picker Medical Products Division 
595 Miner Hoad 
Cleveland, Ohio 44143 


Please forward detailed information on Picker's new Automatic 
Chestfilmer System, 
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PICKER 


The “single source responsibility” company. 


sodrast 


(bisacodyl tannex) 





Cly 


the colonic 
evacuant 
containing — 


tannic acid 
and bisacody! 


SEE NEXT PAGE FOR 
COMPLETE PRODUCT INFORMATION. 
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CANCER OF THE UTERINE CERVIX* 
JANEWAY LECTURE, 1970 


By GILBERT H. FLETCHER, M.D. 


HOUSTON, TEXAS 


C ER of the uterine cervix 1s a fitting 
subject to honor Henry H. Janeway who, 
appointed Chief of Surgery at Memorial 
Hospital of New York City in 1975, was 
instrumental in promoting intracavitary ra- 
dium therapy for the treatment of cervical 
cancer. 


In 1919, Janeway published a compre- 
hensive review of the results of surgery in 
5,027 patients presenting with cancer of 
the cervix, with an 11.7 per cent salvage 
rate.” Janeway was greatly impressed with 
the effectiveness of intracavitary radium 
therapy to control the local lesion, and con- 
sidered it to be superior to surgical removal 
for borderline resectable tumors. However, 
he stated that a strong argument in favor 
of the radical abdominal operation was to 
provide the only approach by which lym- 
phatic metastases could be removed, and 
he added that very few patients with in- 
volved lymph nodes had ever been cured. 


This separate evaluation of the effective- 
ness of methods of treatment for the pri- 
mary lesion and for the regional lymphatics 
is a central concept in cancer management. 

Effective intracavitary radium therapy 
techniques, primarily those designed at the 
Curie Foundation and at the Radiumhem- 
met, resulted in improved survival rates 
by the mid 1920s. In 1927, Heyman? re. 
ported from several series of patients treated 
either surgically or by irradiation that the 
results in operable cases were 35 per cent 
either with surgery or with irradiation. 
Heyman commented that the surgical 
series included only patients whose disease 
had been resected, whereas the irradiated 
series included patients with undetected 
nonresectable disease because they had not 
had an abdominal exploration. This lack 
of comparability is still with us when we 
attempt to assess the results of surgery or 
radiation therapy in series of patients placed 
in the same clinical stages. 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


1-$, 1970. 


From the Department of Radiotherapy, The University of Texas M. D. Anderson Hospital and Tumor Institute at Houston, 


Houston, Texas. 


This investigation was supported by Public Health Service Research Grants Nos. CA-o6294 and CA-os6s4 from the National Cancer 


Institute and Grant 2 Go3 RM-cooo7-o2 from RMP of Texas. 
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‘tc. 1. Radiation treatment failure. Patient, age 59, 
treated in 1950 for carcinoma of the cervix, Stage 
1, with radium consisting of 2 applications 12 days 
apart for a total of 5,500 mg.-hr., and 1,600 r ex- 
ternal radiation therapy given through 4 portals. A 
central recurrence occurred 34 months later. (Re- 
produced by courtesy of A. I. Sherman.**) 


The French gynecologic surgeon, Jean- 
Louis Faure, conceded in 1928 that treat- 
ment for cancer of the uterine cervix was 
primarily radiotherapeutic. There was, 
however, continued use of the radical hys- 
terectomy, the best known series being 
that of Victor Bonney who obtained a 40 
per cent 5 year NED (no evidence of dis- 
ease) rate In $00 patients undergoing sur- 
gical resection out of a total of 800 patients.” 
The challenge of radiation treatment for 
uterine cervical cancer increased in the 
1940s and the 1950s. Today the opinion is 
that either treatment 1s acceptable, and 
that one should individualize to suit. the 
patient's situation. 

In analvzing survival and control rates, 
we have the opportunity to review the pro- 


gress made since 1919. On the basis of 


Gilbert H. 


Fletcher FEBRUARY, I97I 
clinical tumor biology and radiobiology es- 
tablished from quantitative clinical data, 
we can re-assess the fundamental concepts 
of radiation response, dosimetrv, and com- 
bined irradiation and surgerv. 


RADIORESISTANCE OF CANCERS OF 
THE UTERINE CERVIX 


Sherman,?? reviewing 21 central irradi- 
ation failures in patients treated at Wash- 
ington University in St. Louis, showed that 
in 18 patients for whom radium localization 
roentgenograms were available, the radium 
geometry was extremely poor. One of his 
cases (Fig. 1) shows the vaginal radium 
lying anterior to the cervix, which results 
in areas of underdosage. Parentheticallv, 
the dose at Point A might be optimal. 
With areas of underdosage in and around 
the cervix, failure to control the central 
disease can be anticipated, just as one 
would expect lack of surgical control of a 
lesion if there was a gross cut-through. 
Cold spots are sufficient to explain failures 
without seeking a biologic explanation. As 
in a surgical procedure, care must be ap- 
plied to every detail of intracavitary ra- 
dium therapy (Fig. 2, £ and B). 

The radiobiologic data established in the 
last 10 to 1§ years have shown that bio- 
logic radioresistance per se does not exist 
for epithelial tumors. Two factors which 
determine the potential for eradication of 
the disease are: (1) the number of tumor 
cells, and (2) the oxvgenation of the tumor 
bed. A small fraction of hypoxic cells in a 
large population of cancer cells necessitates 
an enormous increase in tumor dose to 
eradicate the disease. There are data for 
squamous cell carcinoma of the upper res- 
piratory and digestive tracts and for adeno- 
carcinoma of the breast indicating that a 
high percentage of subclinical disease in the 
regional lymphatics can be eradicated? 15.29 
with closes of 4,500 to 5,000 rads in 5 weeks, 
whereas large masses at the primary site 
or in lymph nodes have a lower control rate 
with much higher doses. In addition to the 
number of cells and the oxvgenation of the 
tumor bed, thereis a sigmoid response curve 
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liG. 2. (4 and B) Silver clips (small arrows in B) are inserted with a radon seed inserter in the anterior and 
posterior lips of the cervix to determine the position of the colpostats to the cervix. A plane perpendicular 
to the radium system determined by the centers of the colpostats and the cephalad end of the endocervical 
source (large arrows) passes through the paracervical triangles and is taken for lateral throw-off calcula- 
tions. (Reproduced by courtesy of G. H. Fletcher and F. N. Rutledge. Carcinomas of the uterine cervix. In: 
Modern Radiotherapy-Gynaecological Cancer. Butterworth & Co., Ltd., London. [In press].) 


for tumors identical in size and composi- 
tion.” 

An absolute cancerocidal dose does not 
exist. One must establish what dose is 
needed to eradicate microscopic disease in 
the lymphatics of the vagina] mucosa or 
parametria or small foci in regional lymph 
nodes and establish what dose is needed to 
control large masses. With intracavitary 
radium therapy, the distance from the 
sources to the peripheral extent of the dis- 
ease 1s of paramount importance. The so- 
called radioresistance of adenocarcinoma 
of the cervix or of the endometrium is 
caused by invasion of the myometrium 
with cells at too great a distance from the 
radioactive sources to receive an adequate 
dose. 


DOSIMETRY 

Since the early 1920s, intracavitary ra- 
dium therapy and external irradiation have 
been used. There have been considerable 
arguments throughout the years as to 
which should be applied first—external ir- 
radiation or intracavitary radium therapy 
—and even of whether external irradiation 
is of any value. ?^* [n Figure 3 is shown 
an idealized volume distribution of com- 
bined external beam and intracavitary 
radium, expressed in threshold skin ery- 
thema doses, for patients treated by Healv 
in 1924 at Memorial Hospital of New York 
City." This idealization of dosimetry on 
paper has been and remains a fallacy in the 
dosimetry of intracavitary radium therapy 
for cancer of the uterine cervix. In Figure 4, 
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lic. 3. Idealized combined radium and external 
roentgen dosage used in 1924 at Memorial Hos- 
pital of New York City for cancer of the cervix. 
The numbers represent threshold erythema doses. 
(Reproduced by courtesy of W. P. Healy. Ann. 


Surg., 1931, Q3, 451-459.) 


A-F, are shown a number of clinical situa- 
tions which distort the central geometry.*® 
Determining dosage at a point in the para- 
cervical area with reference to the radium 
system*:* is an illusory and damaging 
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practice. Although the importance of the 
inverse square law has been recognized 
from the early days of radiologic physics, 
it is strange that its consequences in brachy- 
radium therapy have been and still are 
overlooked by many. One is bound to have 
central failures if one first uses intracavi- 
tary radium therapy forlarge central lesions; 
there must be shrinkage of the volume of 
disease before radium can be used with 
effectiveness. 

Because the T-shaped or linear arrange- 
ment of the radioactive sources results in a 
precipitous fall-off in dose from the surface 
of the applicators toward the periphery of 
the pelvis, there is no point or surface which 
is representative of an average tissue dose. 
The doses received by the pelvic organs and 
the regional lymphatics are dependent upon 
the length of the uterine cavity and the 
roominess of the vault, on the type of appli- 
cators, on the respective uterine and vaginal 
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Fic. 4. (A-F) Clinical situations distorting the central geometry. (Reproduced by courtesy of G. Schwarz.?5) 
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TABLE Í 


CARCINOMA OF THE CERVIX 
MAXIMA FOR COMBINING EXTERNAL IRRADIATION AND INTRACAVITARY RADIUM THERAPY! 


St | Whole Pelvis Max: H (1 , Maximum | p aii 
Stag Maximum Hours (1 DE arametria 
Be | (rads) | OnE | mg.-hr. (1) (2) | Eo 
—— OT PT A ver —————— — es rc DE" | EE 
F ; i 
Lire | | 72—2 weeks—72 | 10,000 | 
E S E EPE NELIE TEON SAPA EAN ANE Te PEPEE es RNA E ELA E PETTA 
| | ; | 
I i i ] i f 
I»1:cm. | | 72—2 weeks— 72 | 10,000 | 3,000-4,000 rads 
an d : e Bichon td caeli ospite ARR cdi m e i TONES EHE EU EE RHS i EP | fis cu Peat d NT RR EE wl ad A RR autc meriti dese oe Rotes TRU siii ede 
Il, 2,000 | 4072 weeks- (n | 9,000 i ,000-2,000 rads 
| 4,0900 |  48—-2 weeks--48 | 6,500 | 
IHs* | 4,000 |o 48-2 weeks--48 | 6,500 
| 4,000 | 49——2 weeks 48 | 6,500 | 1,000-1,$500 rads on 
| | | side involved 
IH | : MEE cetaceec seed acetate at cain da 
5,000 72 (4) or 5,000 Possibly 1,000 rads 
| | 48—2 weeks-—~-24~48 (3 | on side involved 
III, | 6,000 72 (4) | 4,000 | 
d n d See ————— ————————''' WS PE AAPOR ete — hm, —— nance - | m — 
IV | 7,000 | 
i 


(1) Use whichever maximum occurs first, either the time or the mg.-hr. 
(2) May be exceeded in large radium systems if there is too large a separation or for unusual tumor size or location (e.g., posterior 


or anterior lip, etc.). 


(3) May use the longer time first if the first application is unusually good and the second application may not be as good. 
(4) If the status of central disease indicates it, the time may be increased beyond 72 hours or above ¢,coo mg.-hr. Then split into 


48 hours-2 weeks-24 to 48 hours. 


Note: A tandem with a protruding source and a 3 em. diameter vaginal evlinder should have a 20 me. source in the cylinder with 
kK v T v = * 


one and a half sources protruding. The loading ts 15-10-20; 


1 £-IO- IO-20, etc, 


* Whole pelvis irradiation may be carried to §,000 rads if there is slow regression. 


radium system resulting in too high a cen- 
tral dose. Following this experience, 2 sets 
of maxima were established to take into 
consideration the compactness of the ra- 
dium system (Table 1). There is no simple 
formula which can be used for dosage de- 
termination of intracavitary radium ther- 


apv. 
ANALYSIS OF RESULTS 


Five vear survival rates are important, 
butitis equally important, or perhaps more 
important, to know the causes of death; 
i.e., central disease in or around the cervix, 
disease in the parametria or in the regional 
lymphatics, or distant metastases, or inter- 
current disease. Until recently, only sur- 
vival rates were reported in the literature. 
I am aware of only one old publication by 
Juliette Baud who, in 1954? reported the 
sites of failures in patients with Stage 1 


disease treated at the Curie Foundation 
from 1919 to 1947. 

Attention must be directed separately to 
central failures and failures in regional lym- 
phatics, since the solution of these prob- 
lems is not the same. Table n analyzes 
central failures alone or in association with 
other sites in patients treated from 1944 
through 1963. In patients with Stage 1 and 
it, disease, the incidence of central failures 
is negligible. If one closely analyzes the 
central failures in Stage 11, one sees that 
they essentially occur in the large central 
lesions (Table r1).? With megavoltage the 
incidence of central failures in the bulky 
lesions was diminished by half because 
whole pelvis irradiation given first produces 
sufficient shrinkage to make the subsequent 
intracavitary radium therapy effective.* 
Even in those patients with distorted anat- 
omy, central failures are rare. A small 
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Tase II 


CENTRAL ACTIVE DISEASE ALONE OR CONCOMITANT 
IN OTHER SITES APPEARING WITHIN FIVE YEARS 


MEGAVOLTAGE SERIES™ 
September 1954-December 1963 


Total Number Patients with 

Stage of Patients Central 
Treated Active Disease 

I ) 

Iaj 734 12. (1.590) 
IIn 291 15 (5.0%) 
III, 324 24 (7.5970; 
Illy 276 49 (17.0%; 
IV 81 32 (39.090; 


percentage of patients treated with 4,000 
rads to the whole pelvis followed by radium 
develop severe complications.?*? One can 
choose to have fewer complications with 
more central failures.” 

The analysis of failures in the regional 
lymphatics is complex because of the igno- 
rance of the extent of lymph node involve- 
ment at the initial and follow-up examina- 
tions. Fingers can detect only greatly 
enlarged obturator, uterosacral or low hy- 
pogastric lymph nodes. This ignorance of 
the lymphatic spread of the disease has 
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been one of the main reasons for the myth- 
ical theories regarding the radiosensitivity 
of lymph node metastases of squamous cell 
carcinoma of theuterine cervix. 

The importance of the spread of the dis- 
ease to the regional lymphatics was recog- 
nized by Wertheim who, in practicing the 
extended hysterectomy, removed enlarged 
and hard lymph nodes. Wertheim was 
of the opinion that only large or hard 
lymph nodes contained cancer. A few of 
the patients who had positive lymph nodes 
treated by this partial lymphadenectomy 
were alive at 5 years.“ As stated at the 
beginning of the lecture, Janeway recog- 
nized the necessity of treating the lymph 
nodes and considered this the advantage of 
the radical abdominal operation. Leveuf 
and Godard in 1927 tried to combine the 
effectiveness of intracavitary radium for 
the primary lesion with a transperitoneal 
lymphadenectomy. They published only 
preliminary results and apparently did not 
pursue the matter? Bonney® obtained a 
20 per cent NED rate at 5 years when the 
lymph nodes were positive; this figure is 
essentially unchanged in all surgical series 
since reported. Primarily in this country a 
comparison has been made cf the percent 


Tage III 


STAGE 0 CENTRAL RECURRENCES 
SEPARATED BY TYPE OF LESION AND TIME OF RECURRENCE? 










Fornical or Parametrial 
Involvement 






Cent Cent. 
f + Reg. 
+Res. | FDM 


5 2 


Cent. central; Reg.— regional; DM = distant metastases. 
Note: (1) The majority of the central recurrences appearing early are in the central bulky lesions and the barrel-shaped or endocervical 
lesions and are associated with pelvic disease and distant metastases. 
(2) The late vault recurrences occur in the nonbulky lesions, and are isolated failures. 


Bulky, Everting Exophytic 
Mass without Lower Uterine 
Segment Involvement 
















Barrel-Shaped Endocervical 
Lesion and/or Positive 
Endometrial Biopsy 
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age of lymph nodes involved when patients 
had primary surgery versus irradiation fol- 
lowed by lymphadenectomy, first by 
Taussig: and shortly after by Morton.?? 
Both authors showed that the percentage 
of involved regional lymph nodes was 
clearly less in those patients having had 
previous irradiation than in those treated 
surgicallv. Despite this information, the 
general belief of gvnecologic surgeons in 
the 1940s was that squamous cell carcinoma 
in lymph nodes could not be sterilized by 
irradiation. Several other series of com- 
bined treatment were reported later by 
Gorton from Sweden? and by Gray, Gus- 
berg, and Guttmann from Delafield-Co- 
lumbia.? They confirmed that positive 
lymph nodes were found far less frequently 
after irradiation than after primary sur- 
gical treatment. 

Kottmeier and Forssner? have published 
invaluable information from a small series 
of patients who had a laparotomy for var- 
ious reasons and were found by biopsy to 
have positive lymph nodes. They were 
treated with the old Radiumhemmet tech- 
nique which did not give more than 4,000 
roentgens to the lymph nodes by combined 
intracavitary radium and external irradi- 
ation. Thirty per cent of the patients were 
alive and well 5 years or longer. 

In order to obtain quantitative informa- 
tion on the radiation response of infested 
lymph nodes, Felix Rutledge and we under- 
took systematic studies. Initially, a trans- 


TABLE IV 


LYMPHADENECTOMY SERIES IN SQUAMOUS CELL 
CARCINOMA OF THE CERVIX: RANDOMIZED STUDY 
OF PATIENTS WITH POSITIVE LYMPH NODES*® 
STAGE I-STAGE III 
February 1957 through February 1960 














No. of Positive 











No. of 
Stake Patients Lymph Nodes par Gent 
I 30 I 2:0 
H4 39 4 10.3 
IIg 25 5 20.0 
HIA 23 4 17.4 
IIg 3s 2 8.0 
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TABLE V 
INCIDENCE OF POSITIVE LYMPH NODES UP TO THE 
BIFURCATION OF THE AORTA IN SPECIMENS OF 
LYMPHADENECTOMY PERFORMED THREE MONTHS 
AFTER COMPLETION OF RADICAL IRRADIATION IN 
148 UNSELECTED STAGE IIIA AND IIIp CASES" 





April 1955 through February 1960 








Positive Lymph Nodes No. 
Only within irradiated area (obturator, 
external iliac, hypogastric) 7 
Only outside irradiated area 
(common iliac) IO 


Both within and outside irradiated area II 





Total 28 or 20% 
peritoneal lymphadenectomy was performed 
3 months after completion of irradiation in 
100 consecutive Stage 111 patients who were 
medically suitable for the operation. The 
incidence of positive lymph nodes in the 
regional lymphatics up to the bifurcation 
of the aorta was found to be 19 per cent.” 
After this, a program of randomization of 
lymphadenectomy 3 months after comple- 
tion of radiation was initiated 1n patients 
with Stages 1, 11 and ri disease. Table 1v 
shows by stages the incidence of positive 
lymph nodes. The incidence of positive 
lymph nodes is low in all stages, particu- 
larly in the Stage i11 patients, when com- 
pared with published data.'? Few patients 
with positive lymph nodes were cured of 
their disease. At operation the positive 
lymph nodes were matted and wrapped 
around the vessels. It 1s, therefore, not sur- 
prising that no benefit could be obtained 
with such advanced disease. 

A retrospective study using the roent- 
genograms of radium applications showed 
that the obturator, external iliac and hypo- 
gastric lymph nodes had received between 
5,000 and 6,000 rads from combined radium 
and external irradiation. 


EXTENDED IRRADIATION 
OF LYMPHATICS 


Table v shows the location of the positive 
lymph nodes along the regional lymphatics 
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liG. 8. Verification roentgenograms taken with simulator. (4) Extended fields to L-4 (17 to 20 cm. high) to 
include common iliac lymph nodes in a patient with Stage 111, disease. Oblique lymphangiogram shows an 
involved external iliac lymph node at arrow. (B) Extended fields to level of diaphragm (8 cm. wide over 
paraaortic lymph nodes, 20 to 30 cm. high) to include paraaortic lymph nodes in a patient with Stage 1 
disease. Arrows point to involved lymph nodes. (Reproduced by courtesy of G. H. Fletcher and F. N. 
Rutledge. Carcinomas of the uterine cervix. In: Modern Radiotherapy-Gynaecological Cancer. Butter- 


worth & Co., Ltd., London. [In press].) 


in the Stage 111 patients. One sees that of 
28 patients, only 7 had disease limited to 
the irradiated area included in the 15 cm. 
high portals. We were aware that this por- 
tal size was not adequate to cover the com- 
mon iliac lymph nodes, particularly when 
vaginal disease was extensive and the lower 
margin of the portals had to be low. This is 
the maximum practical field size with the 
22 mev. betatron; furthermore, complica- 
tions increase with volume. High doses to 
the whole pelvis were riskv enough and 
baseline information had to be obtained. 
With the coming of a new generation of 
megavoltage generators which will permit 
large fields with 24 to 30 mev. optimal 
energv for parallel opposing portals, one 
can conceive of irradiating up to the level 
of L-4 when the obturator, hvpogastric, 
and/or external iliac lymph nodes are pos- 
itive and up to the diaphragm if the com- 
mon iliac and/or paraaortic lymph nodes 
are positive (Fig. 8, £ and B). 

With interest in intensive irradiation of 


the regional Ivmphatics, the knowledge of 
the dose delivered is important. With a 
computer program, the dose to points rep- 
resentative of the external iliac, common 
iliac, and low paraaortic lymph nodes can 
be obtained routinely’ (Fig. 9, /7-D; and 
10, A-D). The number of milligram hours 
in the radium system and the respective 
amounts of intrauterine and vaginal ra- 
dium are separate factors in the contribu- 
tion of dose to the regional lymphatics. The 
intrauterine radium is primarily contributory 
to the external iliac, hypogastric, and 
common iliac lymph nodes, whereas the 
obturator lymph nodes receive a significant 
contribution from the vaginal radium. The 
location of the radium system within the 
pelvis is another important factor. The in- 
trauterine radium should be back and high 
between the common iliac lymph node 
chains. In the case shown (Fig. 10, 4—D), 
the tandem has too much curvature. Kott- 
meier? and ourselves? became aware of 
this by direct measurement at laparotomy 
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liG. 9. (4) Anteroposterior and (B) cross-table lateral orthogonal roentgenograms of a patient with a normal 
lower extremity lymphangiogram. (C and D) The adjacent line drawings illustrate the regional lymphatics 
of the pelvis and lower lumbar area and the terminology used. With the exception of the obturator lymph 
nodes located inside of the acetabula, uterosacral lymph nodes and some of the hypogastric lymph nodes, 
the lymph nodes are not on the pelvic walls. (Reproduced by courtesy of F. Y. Durrance and G. H. 
Fletcher. Radiology, 1968, 97, 140-148.) 
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Fic. 10. (,4-D) Intracavitary radium computer dosimetry for the external iliac, common iliac, and low 
paraaortic lymph nodes. The tandem has too much curvature and should be farther back for maximum 
contribution to the distant external iliac and common iliac lymph nodes. (Reproduced by courtesy of F. Y. 
Durrance and G. H. Fletcher. Radiology, 1968, 97, 140-148.) 
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of the dose to the lymph node areas with 
the radium 7 situ. 

If one uses computer data to give a com- 
bined minimum dose of 5,500 rads to the 
external iliac and low common iliac lymph 
nodes, one must be aware of the location of 
the radium system. If it is in the hollow of 
the sacrum, as shown in Figure 11, then 
constrictive sigmoiditis can develop if ex- 
cessive milligram hours are given to com- 
pensate for the increased distance from the 
radioactive sources to the lymph nodes. 

Through the years a few patients without 
massive pelvic disease were found at lapa- 
rotomy, performed for various reasons, to 
have positive paraaortic lymph nodes and 
were treated with portals to the diaphragm; 
2 of these were NED more than § years. 
Furthermore, even if patients die from dis- 
tant metastases, eradication of disease in 
the regional lymphatics diminishes the 
possibility of intractable pain from nerve 
involvement for which methods of allevi- 
ation are inefficient. Approximately 100 
patients have had extended field treatment; 
a few have developed terminal ileitis in 
addition in constrictive sigmoiditis. This is 
to be expected with more ileum in the ir- 
radiated area. More time will be required 
to determine the incidence of ileitis, but it 
is probable that extended fields should not 
be used routinely, but only when lymphatic 
spread is demonstrated. Lymphangiograms 
are of value when positive and are indicated 
when there is a bulky lesion, be it Stage 1 
or Stage u. I believe that the time has 
come, with the current negligible morbidity 
in exploratory laparotomy, to examine the 
lymphatics and remove palpable lymph 
node(s) without doing a true lymphaden- 
ectomy. Five thousand rads given in 5 
weeks after the removal of large masses 
has a high chance to eradicate subclinical 
disease. 


REDEFINITION OF CONCEPTS 


I would like now to discuss with you 
some concepts which, I consider, are essen- 
tial to the management of cancers of the 
uterine cervix. 
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Fic. 11. Location of the radium system in the hollow 
of the sacrum in a patient who developed a con. 
strictive sigmoiditis after 10,800 mg.-hr. and 4,000 
rads to the parametria to deliver 5,500 rads to the 
distal external iliac and low common iliac lymph 
nodes. 


First, staging of cervical cancer needs to 
be rethought. Stage 1 cases range from a 
subclinical lesion, discovered at cone biopsy 
to be unquestionably invasive squamous 
cell carcinoma, to a lesion measuring 5 to 
7 cm. in diameter with intact fornices and 
no palpatory evidence of disease in the 
parametria. This latter lesion would be 
staged T; or T4, if it were a squamous cell 
carcinoma of the oral cavity. A lesion min- 
imally invading one fornix or with moder- 
ate parametrial infiltration should not be 
therapeutically grouped with a lesion which 
almost extends to one or both pelvic walls 
but is not fixed and therefore cannot be 
placed in Stage 111. 

I do not advocate changing the Inter- 
national Staging, but would favor adding 
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Subclassification 


Bis. PX of carcinomas of the 
uterine cervix: Stage 1, lesion limited to the cervix; 
Stage 114, involvement limited to vagina and/or 
slight parametrial involvement; Stage IIg, involve- 
ment of the lateral aspects of the parametria, 
with or without vaginal involvement; Stage IIA, 
involvement of one pelvic wall or lower third of 
vagina; Stage rip, involvement of two pelvic 
walls or of one pelvic wall and lower third of 
vagina. (Reproduced by courtesy of G. H. 
Fletcher, M. Stovall, and V. Sampiere from: 
Carcinoma of the Uterine Cervix, Endometrium, 
and Ovary. Year Book Medical Publishers, Inc., 
Chicago, 1962, p. 73.) 


a substaging which takes into consideration 
the volume of cancer (Fig. 12). One must 
treat a patient according to her particular 
situation and not treat the stage; the inter- 
play between intracavitary radium and ex- 
ternal irradiation in Stage 1, Stage 114 and 
Stage IIs patients is shown in Table vr. 
Some Stage 1 patients can be treated with 
considerable success by intracavitary ra- 
dium alone;? conversely, a few patients 
with Stages 1 and 114 disease required 5,000 
rads or more to the whole pelvis for var- 
lous reasons. 

Some patients with bulky lesions had an 
extrafascial conservative hysterectomy 
after 4,000 rads whole pelvis irradiation 
and 4,000 to 5,000 mg.-hr. in 1 application, 
instead of the usual 6,000 to 6,500 mg.-hr. in 
2 applications. It was not without a mea- 
sure of trepidation that Felix Rutledge 
used a conservative procedure rather than 
the accepted cancer operation. The radical 
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TABLE VI 
STAGES I AND II CARCINOMA OF THE CERVIX 


VARIATIONS IN RADIATION TECHNIQUE 


September 1944 through June 1966 




















Stage 

| Ila IIg 
Radium only 123 LO 5 
Radium-+ Parametrial | 
Irradiation 28 3 ry 19 

z% = T - -= "- 

« 1,600 rads whole pelvis 4 } | 
2,000 rads whole pelvis 81 128 23 
3,000 rads whole pelvis 8 17 12 








4,000 rads whole pelvis 














5,000 rads whole pelvis 3 | 14 
6,000 rads whole pelvis | | 4 45 
>6,500 rads whole pelvis | O l I 

E ERES EIER =e 
Totals | 424 he 


hysterectomy had been associated with 
prohibitive complications after intensive 
irradiation. Table vir shows the indications 
for which the extrafascial hysterectomy 
was performed; local control is excellent 
with central failure in only 2 of 87 patients 
with unfavorable bulky or endocervical 
barrel-shaped lesions. Theoretically, this 
combination may not be an accepted can- 
cer procedure, but it has been successful in 
practice. 

A close look shows that this approach is 
not actually a combination of two half 
measures but combines one method effec- 
tive against certain areas of spread of the 
disease and the other method effective for 
another direction of spread. Four thousand 
rads to the whole pelvis, even if followed by 
diminished intracavitary radium, gives 
8,000 to 10,000 rads to the vaginal mucosa 
and delivers to the lateral parametria, ob- 
turator, and external iliac lymph nodes at 
least 5,000 rads, which is effective for 
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TABLE VII 


EXTRAFASCIAL HYSTERECTOMY AS PART OF THE PRIMARY TREATMENT OF 
STAGES I AND II SQUAMOUS CELL CARCINOMA OF CERVIX8 

110/1,341 PATIENTS 

1948- December 1963 

















Indication for Hysterectomy 






































Status Incomplete 
Bulky ) IC: np | . Fibroi 
ul = T poi i Pregnancy Rad aron Other: due S 
arrel-Shapec Therapy yometria 
NED>% Yr. 61/87 7/3 6/8 7/8 
Dead 26/87 0/7 2/8 1/8 
Central or 
Central | Central4- PD | Necrosis+ PD 
l'ailures | 2 O O | I 








NED no evidence of disease; PD= disease in the pelvis and/or regional lymphatics. 


small aggregates of cancer cells in these 
areas. The extrafascial hysterectomy re- 
moves disease in the myometrium which, 
despite some shrinkage after 4,000 rads to 
the whole pelvis, is still at too great a dis- 
tance from the radium source to receive an 
effective dose (Fig. 13). This combination 
of the effectiveness of irradiation for sub- 
clinical disease with a conservative surgical 
procedure for removal of gross masses will, 
| believe, have many applications in the 
management of other cancers in the com- 
ing decade. 

From a 5 year survival rate of 11.7 per 
cent, as reported by Janeway in 1919, to the 
present 5 and Io year survival rates (Table 
VIII), significant progress has been made. 
As shown in Maryland by our President, 
Fernando Bloedorn, a network of cooperat- 
ing clinics can make available highly 
effective modern radiotherapy to every 
woman with carcinoma of the cervix.! 

The 2 previous Janeway lectures de- 
voted to cancer of the uterine cervix, by 
Henry Schmitz in 1938? and by Frederick 
O'Brien in 1946,? brought up to date the 
progress made at those 2 points in time. 
Since then there has been not only techno- 
logic improvement but clarification of the 
fundamentals underlying the radiation 
therapy of cancer of the uterine cervix. We 


understand better the effect of size, growth 
pattern, and mode of spread on the control 
rates. 

The qualitv of survival should be given 


Tase VIII 


SURVIVAL RATES FOR SQUAMOUS CELL 
CARCINOMA ON INTACT UTERUS! 
1,705 PATIENTS* 


September 1954 through December 1967 














Ten Year 








l'ive Year 
Stasi Survival Ratet Survival Ratet 
i Per Cent Per Cent 
Megavoltage Megavoltage 
I 91.5 90.0 
IA 83.5 79.0 
IIg 66.5 7,0 
IIA 45.0 39.5 
IIg 36.0 30.0 
IV 14.0 14.0 


CARCINOMA OF CERVICAL STUMP 
18g PATIENTS 








| 97.0 97.0 
IA 93.0 89.0 
IIg O76 67.0 

[Il 61.0 61.0 
IIg 32.0 49.60 
IV O O 





* Includes patients treated incompletely or for palliation. 
T Modified life table method. 


Patients dying from intercurrent disease are excluded. 
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Fic. 13. With invasion of the myometrium of the 
isthmus (barrel-shaped lesion), tumor cells are too 
far for adequate contribution from the radium 
sources. Even after 4,000 rads, shrinkage may not 
be sufficient for disease in the periphery of the my- 
ometrium to be close enough to the radium sources. 
(Modified from: G. H. Fletcher. Textbook of 
Radiotherapy. Lea & Febiger, Philadelphia, 1966, 
P. 479.) 


increased emphasis. Early cancers of the 
uterine cervix are probably overtreated 
either surgically or by irradiation in the 
attempt to obtain the highest possible 
survival rates; it is at the expense of in- 
creased morbidity and some measure of 
sequelae to all patients. This is true in 
several areas of cancer management today. 
[Increased communication between the sur- 
geon and the radiotherapist will bring the 
controversy over the treatment of choice to 
an intellectual level, with both members of 
the team taking an ecumenical approach to 
eliminate barriers and prejudices. 
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ANALYSIS OF THE TREATMENT OF STAGE I AND 
STAGE II CARCINOMAS OF THE UTERINE CERVIX* 


By JAMES D. EASLEY, M.D.,t and GILBERT H. FLETCHER, M.D.t 


HOUSTON, TEXAS 


TH respective place of intracavitary 
radium (gamma ray therapy) and 
external irradiation in treatment for cancer 
of the uterine cervix has been debated since 
the mid 1920s when 200 kv. equipment be- 
came available. The purpose of this study 
is to show how these two modalities are 
combined in Stage 1 and Stage 11 cases to 
fit the extent of the disease and the local 
anatomy and not to treat with idealized 
planning based on staging. 

Stage I disease includes all invasive car- 
cinomas of the cervix, ranging from small 
lesions to very large lesions which are still 
confined to the cervix. Stage 11 cases can 
be substaged into Stage r1, (extension 
limited to the upper vagina and/or medial 
portions of the parametria) and into Stage 
Ip» (lateral parametrial involvement, with 
or without massive central lesion occupying 
more than half of the true pelvis). A par- 
ticular variety are the barrel-shaped lesions 
resulting from endocervical cancers in- 
vading the myometrium of the isthmus. 
This substaging has been used in the 
Gynecology Section of M. D. Anderson 
Hospital before the FIGO substaging. 

Five year survival rates have been pub- 
lished.® The sites of failures by treatment 
technique will be compared at the 2 year 
cut-off, because disease rarely appears 
locally in the pelvis or regional lymphatics? 
after this period of time. 

The analysis of complications will be 
limited to those patients treated solely 
with radiation therapy. A clinical study 
has shown that adding lymphadenectomy 
with or without hysterectomy drastically 


increased the incidence and severity of 
complications and has been abandoned.'? 


CLINICAL MATERIAL 


Between September 1954 and June 1966, 
1,350 patients with Stage 1 and Stage II 
squamous cell carcinomas and adeno- 
carcinomas of the uterine cervix on an in- 
tact uterus were treated at The University 
of Texas M. D. Anderson Hospital and 
Tumor Institute at Houston. Thirty of the 
1,350 patients had adenocarcinoma. There 
were 320 patients who had, as planned 
treatment, a surgical procedure combined 
with radiation therapy. Most surgical 
procedures were lymphadenectomy with or 
without hysterectomy. Most patients who 
had asurgical procedure were treated during 
1957 to 1960 in a clinical trial to investigate 
the benefits of lymphadenectomy after a 
full course of radiation therapy. 

Treatment planning for carcinoma of 
the cervix has been outlined in previous 
publications.*" In general, intracavitary 
radium therapy alone was used for favorable 
Stage 1 and selected Stage 11, lesions if the 
local anatomy was suitable for effective 
radium therapy and there was no compli- 
cating condition. Intracavitary radium 
therapy with parametrial irradiation was 
used for most of the Stage 1 and 114 lesions 
unless there was bulky or asymmetric dis- 
ease or narrow vaginal vaults, often seen in 
elderly women; in this latter group of pa- 
tients, whole pelvis irradiation was given 
prior to intracavitary radium therapy.*® 
Patients with Stage tp disease usually re- 
ceived 4,000 rads whole pelvis irradiation 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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prior to intracavitary radium therapy. 
Patients who received more than 4,000 rads 
usually had extensive disease or the pa- 
tient’s anatomy made intracavitary radium 
therapy impossible. Because adenocarci- 
nomas grow locally with less lymphatic 
involvement, less whole pelvis irradiation 
and more intracavitary radium therapy was 
used.? In bulky lesions, an added extra- 
fascial hysterectomy has been used in the 
plan of treatment.? 

Tables 1, 11, and um show the different 
combinations of intracavitary radium and 
external irradiation for Stage 1, Stage 114 
and Stage tp. External irradiation doses 
that were not an exact thousand were 
assigned to the closest thousand. Only 3 
patients received more than 6,500 rads 
whole pelvis external irradiation. 

The majority of patients with Stage 1 
disease have been treated by intracavitary 
radium therapy plus parametrial irrad:a- 
tion. The patients who received more than 
3,000 rads whole pelvis were those compli- 
cated by pregnancy, poor anatomic geom- 
etry and/or large central lesions. There ere 
4 Stage I patients who received more than 
5,000 rads whole pelvis irradiation. One 
patient had a 10 cm. cervical mass diag- 
nosed during the third trimester of preg- 
nancy; after a cesarean section, the patient 
received essentially whole pelvis irradia- 
tion. One patient had to have a hypogas- 
tric ligation for massive vaginal bleeding; 
lymph node disease was found, but the 
case was not restaged according to the rules 
of clinical staging. One patient, poorly 
suited for general anesthesia because of 
jaundice, was given only one intracavitary 
radium application followed by whole pel- 
vis irradiation. The fourth patient was a 
73 year old senile patient with a large 
endocervical mass associated with a nar- 
row vault which made effective radium 
treatment impossible. 

The Stage ma patients who received 
intracavitary radium therapy only had 
either small favorable portio lesions with 
minimal forniceal involvement or were 
senile and debilitated, necessitating short- 
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cuts. Approximately one-third of Stage 
II, patients with small local les:ons moder- 
ately involving the fornices or the medial 
parametria received intracavitary radium 
and patametrial irradiation. Those pa- 
tients who received 1,500 to 4,000 rads 
whole pelvis had bulky central lesions, 
whole pelvis irradiation beinz given to 
diminish the bulk of the lesions before 
intracavitary radium. 

There were 6 patients with Stage r1, le- 
sions with large central lesions, or very 
poor anatomy for radium, or complicating 
factors, who received more than 5,000 rads 
whole pelvis irradiation. 

Most of the Stage IIs patients received 
4,000 rads or more whole pelvis irradiation. 
Few patients had less whole pelvis irradia- 
tion with more intracavitary radium and 
parametrial irradiation. Five patients had 
radium only because of severe physical 
impairments or other maligrancies, the 
treatment being essentially palliative in 
intent. 


RESULTS 


The sites, type and outcome of active 
disease are categorized as: 

Ceniral disease. Central disease is de- 
fined as clinical or biopsy evidence of per- 
sistent or recurrent disease either on the 
cervix, in the body of the uterus, or in the 
upper two-thirds of the vagina. Patients 
who had vaginal bleeding of any degree 
during the terminal phase of their disease 
were coded as having recurrent central 
disease. 

Regional disease. Disease anywhere in the 
pelvic structures or in the regional lymphat- 
ics, including common iliac lymph nodes,’ 
is categorized as regional disezse. Patients 
with active disease in the parametrium 
and/or the regional lymphatizs have the 
characteristics of sciatic pain, leg edema, 
hydronephrosis, and, at times, palpable pel- 
vic masses. 

Distal metastases. Distal metastasis is 
disease occurring outside the region des- 
ignated as regional and/or local disease. 
The diagnosis of involved distal lymph 
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Treatment 


Radium Only 
Radium- Para- 


metrium 
«1,500 rads WP 
2,000 rads WP 


3,000 rads WP 
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tion of | Radiother- 
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NED=no evidence of disease; DM = distant metastases; ID= intercurrent disease; WP whole pelvis. 


nodes, such as in inguinal or supraclavicular 
regions, is made by palpation and biopsy. 
Distal metastases are manifested as pro- 
gressive multiple parenchymal pulmonary 
nodules, mediastinal widening, hilar adenop- 
athy, osseous destruction, nodular en- 
larged liver, ascites, etc. On occasion, 
positive paraaortic lymph nodes, liver 
metastases, or involvement of other ab- 
dominal organs were found at the time of 
laparotomy. 

Intercurrent disease. Patients were re- 
ported dead from a medical disorder (in- 
cluding other primary cancers) other than 
the cervical malignancy. 

Dead from complications of radiation. 
These patients died as a result of compli- 
cations after treatment which consisted of 
irradiation only. 

Dead from complications of radiation plus 
surgery. These patients died as the result of 
complications following treatment which 
included irradiation and surgery as the 
primary plan. 


Unknown. This category was used in 
those cases for which available informa- 
tion was insufficient to allow a definite 
statement about the activity of the dis- 
ease before death. 

Tables 1, 11, and 11 show the number of 
patients free of disease and the causes of 
death according to stage and treatment 
categories at the 2 year follow-up. One 
patient with Stage IIs disease died of cen- 
tral active disease only. Twenty-two pa- 
tients died with central active disease 
associated with regional disease or distant 
metastases. This excellent local control is 
obtained in patients with bulky central 
lesions and/or poor anatomy.5 An added 
extrafascial hysterectomy as part of the 
treatment contributes to the excellent 
local control in the patient with barrel- 
shaped lesions) There were 3 patients 
with central recurrence alone or with re- 
gional disease who were salvaged by a 
subsequent surgical resection. Similar ex- 
cellent control is obtained in the adeno- 
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Tase II 
CARCINOMA OF THE CERVIX 


STAGE Ila 


NED at Two Years 
(September 1954-Tune 1966) 
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carcinomas; extrafascial hysterectomy is 
used in the bulky lesions.!? 

In the Stage 1 and Stage i14 patients 
treated with intracavitary radium alone, 
there were few regional lymphatics failures 
showing that, in early lesions, regional 
lymphatics involvement is uncommon, not 
justifying external irradiation. 

Table rv lists the complications by 
severity. Eighty-eight patients had men- 
tionable complaints of which 54 were 
significant. Twenty-two of the 54 sig- 
nificant complications required either a 
correction by a surgical procedure or 
remained permanent. 

Seventeen of these 22 severe complica- 
tions were in patients who received 4,000 
rads or more whole pelvis irradiation, usu- 
ally because of bulky disease. There are 
also 2 or perhaps 3 severe complications 
caused by overtreatment. Other factors 
associated with complications are: old age, 
uncontrolled diabetes, cystocele, poor 
anatomy and markedly anteflexed uteri 
prior to the use of afterloading tandems. 
A narrow vault allows only a compact 
radium system, giving a high local dose. 
The use of a protruding source with an 
afterloading tandem in a narrow vault 
resulted in an overdose at the level of the 
posterior fornix, and some rectal ulcers did 
appear.* Five patients developed partial 
hydronephrosis caused by fibrosis." 


SUMMARY 


The irradiation. treatment of patients 
with cancer of the uterine cervix, Stage 1 
or Stage II, cannot be standardized. Con- 
siderable radicalism has to be used to con- 
trol massive cancers. One could perhaps 
diminish the incidence of severe complica- 
tions, which is not prohibitive being 
approximately 2 per cent, but more patients 
would die from uncontrolled cancer. 


G. H. Fletcher, M.D. 

Department of Radiotherapy 

The University of Texas 
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Tase IV 


ALL COMPLICATIONS 
1,030 Stage 1 and u Treated with Irradiation Only 


(September 1954-]une 1966) 


No. of Patients 


Type of Complications 


Mentionable complaints 
of any kind 

Significant complications 
in the 88 patients 

Severe complications in 
the 88 patients (fistulae, 
sigmoiditis?, ileitis, fatal 
vault necrosis, ileocon- 
duit for bilateral hydro- 
nephrosis) 





(17 with 24,000 rads 
whole pelvis irradia- 
tion) 
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POST-IRRADIATIONAL RECURRENT EPIDERMOID 
CARCINOMA OF THE UTERINE CERVIX* 
By SAMUEL S. KUROHARA, M.D., Pa.D.,t VITUNE Y. VONGTAMA, M.D. t} 
JOHN H. WEBSTER, M.D.,f and FREDERICK W. GEORGE, III, M.D.t 


BUFFALO, NEW YORK 


ECURRENT cancers of uterine cervix 
can manifest in a variety of ways. The 
manner of clinical presentation and prog- 
nosis of this condition vary depending on 
the previous treatment, and the initial sta- 
tus of the primary cancer and of the patient. 
Because of the general nihilistic attitude 
towards recurrent cervical cancers, very 
little attention has been paid to this 
disease process and its management. There 
is a dearth of information on this affection. 
Sporadic publications have appeared in the 
literature on its treatment during the past 
two decades or so. 

It is the purpose of this paper to de- 
scribe, in brief, the clinical manifestation 
and prognosis of recurrent epidermoid 
carcinoma of the uterine cervix following 
radiotherapy in an unselected series, and 
the results of re-irradiation or surgery de- 
pendent on site of recurrence and initial 
clinical stage. 


MATERIAL AND METHOD 


During 1920 through 1953, there were 
4,308 cases of epidermoid carcinoma of the 
uterine cervix treated primarily with radio- 
therapy at the Roswell Park Memorial 
Institute. There were 9o other patients who 
were excluded because of employment of 
surgery or of no treatment. All patients 
were staged according to the 1950 League of 
Nations criteria’ from information re- 
corded in the hospital records. 


RADIOTHERAPY OF PRIMARY CANCER 


Treatment methods varied considerably 


between periods before and at or after 1940. 
During the early period radon seeds (500—- 
1,500 mg.-hr. of emitted dose) were com- 
monly implanted into the cervix and/or 
vaginal portion of the cancer before radium 
and/or roentgen ray therapy was ad- 
ministered. The 200 or 250 kv. units with 
a half value layer (HVL) filtration of 0.5, 
1.0 or 2.0 mm. of Cu were employed to 
deliver approximately 1,600 r to the mid- 
line of pelvis within 1 week. An anterior 
and posterior arrangement of portals mea- 
suring I$XI$ to 20X20 cm. was used. 
Radium was usually administered with a 
tandem or a tandem and plaque applicator, 
delivering emitted doses close to 4,000 mg.- 
hr. Dose to Point A was estimated to be 
roughly 6,500 r and that to Point B 
roughly 2,000 r. The contribution of dose 
from radon seeds was not included. 

After 1940 the use of radon seeds was 
almost completely dispensed. The cervical 
and/or vaginal portion of the tumor was 
treated with radium usually in 2 tubes 
attached at right angles to one end of the 
tandem and less often with tandem and 
intravaginal colpostats or plaques. Ex- 
terna] therapy was administered more often 
through a 4 field crossfire arrangement of 
portals measuring IOXI$ to 10X20 cm. 
and less often by the 6 field technique. The 
400 kv. unit having a filtration of $5.0 
mm. Cu HVL was commonly employed 
except in obese patients who were treated 
on the I mev. unit. Radiation dosage from 
roentgen rays and radium sources varied 
depending on clinical stage of cancer. 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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Stage 1 or m lesions were treated with a 
full pelvic roentgen ray dose of approxi- 
mately 4,000 r in 4 weeks and radium 
emitted dose of approximately 4,500 mg.- 
hr. Dose to point A was estimated to 
average approximately 8,700 r and that 
to point B 4,500 r. Some of the radiation 
techniques used for local or regional disease 
during this period have been described 
elsewhere.!? 


FOLLOW-UP EXAMINATION 


Routine clinical examinations were un- 
dertaken at 1 to 3 month intervals during 
the first 2 years, at 6 months during the 
next 3 years, and at yearly intervals, after 
g years post-treatment. Roentgenograms 
of the chest, complete blood cell counts and 
urinalysis were generally obtained at 6 
to I2 month intervals or as found necessary. 
Other roentgenologic studies (intravenous 
pyelography, barium enema examination, 
bone survey), as well as cystoscopy and 
sigmoidoscopy were done as indicated by 
the clinical findings. Histopathologic and/ 
or cytologic tests were carried out as found 
necessary and feasible. A 99.4 per cent 
follow-up was maintained at 5 years and 
98.2 per cent at 10 years. Survival rates 
corrected for deaths due to other causes 
were estimated by the method of Berkson 


and Gage. 


RECURRENCE OF CANCER 


The occurrence of clinical recurrence was 
defined arbitrarily as follows: (1) there 
must have been at least a 6 month interval 
of complete clinical healing between in- 
itial treatment and the time of detection of 
recurrence; (2) there must have been a 
minimum of 2 consecutive follow-up exam- 
inations which failed to detect evidence of 
disease; and (3) the histology of the re- 
current lesion, when available, must have 
been the same as that of the initial cancer. 
Histologic or cytologic confirmation of 
recurrent cancer was available in 32 per 
cent of all cases, 67 per cent for cervical 
and/or vaginal, and 21 per cent for pelvic or 
distant recurrent lesions. Tissue specimens 
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of the latter were usually obtained in cases 
with associated central lesions. 

The anatomic sites of recurrence were 
categorized into those occurring locally 
in cervix, vagina or both. Local lesions ex- 
tending into parametria (including pelvic 
wall) or lesions recurrent in parametria only 
were grouped as pelvic recurrences. Dis- 
tant ones included cases with disease be- 
yond the true pelvis with or without 
findings of local or pelvic disease. 

According to the above criteria there 
were 1,165 cases with suspected recurrent 
cancer. However, sufficient information was 
not available in the form of literal de- 
scriptions or of anatomic diagrams in the 
records of 14.3 per cent of recurrent cases. 


TREATMENT OF RECURRENT CASES 


There were no standard radiation tech- 
niques for treatment of recurrent lesions. 
Treatment of cases were individualized de- 
pending on the general conditions of 
patients, tolerance of their irradiated tis- 
sues, and previous radiation treatment fac- 
tors. Pure cervical recurrences were often 
managed with a radium applicator 
(R.P.M.I., tandems or cylinders) employ- 
ing usually 2,500 to £,000 mg.hr., de- 
pending on the size of lesion. External 
therapy was sometimes added. Cases with 
vaginal recurrence were treated with ra- 
dium in cylinder, delivering a 1 cm. depth 
dose of 4,000-6,000 r, or with an implant 
of radon seeds or needles to deliver a 
minimum dose of 4,000-6,000 r. Para- 
metrial lesions were treated with full pelvic 
or hemipelvic irradiation of approximately 
2,000 to 4,000 r In 3 to 4 weeks as tolerated. 
When such lesions were associated with 
central lesions, radium application and/or 
radon seed implants were administered. 
Treatments had to be discontinued in 
approximately 10 per cent of the cases 
with local or pelvic recurrence. Patients 
with distant metastases were treated pal- 
liatively. 

RESULTS 

Table 1 shows that the distribution of 

patients treated for primary cancer during 
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carcinomas; extrafascial hysterectomy is 
used in the bulky lesions.!? 

In the Stage 1 and Stage u4 patients 
treated with intracavitary radium alone, 
there were few regional lymphatics failures 
showing that, in early lesions, regional 
lymphatics involvement is uncommon, not 
justifying external irradiation. 

Table rv lists the complications by 
severity. Eighty-eight patients had men- 
tionable complaints of which 54 were 
significant. Twenty-two of the 54 sig- 
nificant complications required either a 
correction by a surgical procedure or 
remained permanent. 

Seventeen of these 22 severe complica- 
tions were in patients who received 4,000 
rads or more whole pelvis irradiation, usu- 
ally because of bulky disease. There are 
also 2 or perhaps 3 severe complications 
caused by overtreatment. Other factors 
associated with complications are: old age, 
uncontrolled diabetes, cystocele, poor 
anatomy and markedly anteflexed uteri 
prior to the use of afterloading tandems. 
A narrow vault allows only a compact 
radium system, giving a high local dose. 
The use of a protruding source with an 
afterloading tandem in a narrow vault 
resulted in an overdose at the level of the 
posterior fornix, and some rectal ulcers did 
appear. Hive patients developed partial 
hydronephrosis caused by fibrosis.” 


SUMMARY 


The irradiation. treatment of patients 
with cancer of the uterine cervix, Stage 1 
or Stage 11, cannot be standardized. Con- 
siderable radicalism has to be used to con- 
trol massive cancers. One could perhaps 
diminish the incidence of severe complica- 
tons, which is not prohibitive being 
approximately 2 per cent, but more patients 
would die from uncontrolled cancer. 


G. H. Fletcher, M.D. 

Department of Radiotherapy 
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TABLE IV 


ALL COMPLICATIONS 
1,030 Stage 1 and u Treated with Irradiation Only 


(September 1954-]une 1966) 


No. of Patients 


Type of Complications 


Mentionable complaints 
of any kind 

Significant complications 
in the 88 patients 

Severe complications in 
the 88 patients (fistulae, 
sigmoiditis?, ileitis, fatal 
vault necrosis, ileocon- 





duit for bilateral hydro- | (17 with 274,000 rads 
nephrosis) whole pelvis irradia- 
tion) 
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POST-IRRADIATIONAL. RECURRENT EPIDERMOID 
CARCINOMA OF THE UTERINE CERVIX* 
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JOHN H. WEBSTER, M.D.,t and FREDERICK W. GEORGE, III, M.D.f 


BUFFALO, NEW YORK 


ECURRENT cancers of uterine cervix 
can manifest in a variety of ways. The 
manner of clinical presentation and prog- 
nosis of this condition vary depending on 
the previous treatment, and the initial sta- 
tus of the primary cancer and of the patient. 
Because of the general nihilistic attitude 
towards recurrent cervical cancers, very 
little attention has been paid to this 
disease process and its management. There 
is a dearth of information on this affection. 
Sporadic publications have appeared in the 
literature on its treatment during the past 
two decades or so. 

It is the purpose of this paper to de- 
scribe, in brief, the clinical manifestation 
and prognosis of recurrent epidermoid 
carcinoma of the uterine cervix following 
radiotherapy in an unselected series, and 
the results of re-irradiation or surgery de- 
pendent on site of recurrence and initial 
clinical stage. 


MATERIAL AND METHOD 


During 1920 through 1953, there were 
4,308 cases of epidermoid carcinoma of the 
uterine cervix treated primarily with radio- 
therapy at the Roswell Park Memorial 
Institute. There were 9o other patients who 
were excluded because of employment of 
surgery or of no treatment. All patients 
were staged according to the 1950 League of 
Nations criteria’ from information re- 
corded in the hospital records. 


RADIOTHERAPY OF PRIMARY CANCER 


Treatment methods varied considerably 


between periods before and at or after 1940. 
During the early period radon seeds (500- 
1,500 mg.-hr. of emitted dose) were com- 
monly implanted into the cervix and/or 
vaginal portion of the cancer before radium 
and/or roentgen ray therapy was ad- 
ministered. The 200 or 250 kv. units with 
a half value layer (HVL) filtration of 0.5, 
1.0 or 2.0 mm. of Cu were employed to 
deliver approximately 1,600 r to the mid- 
line of pelvis within 1 week. An anterior 
and posterior arrangement of portals mea- 
suring I5XI$ to 20X20 cm. was used. 
Radium was usually administered with a 
tandem or a tandem and plaque applicator, 
delivering emitted doses close to 4,000 mg.- 
hr. Dose to Point A was estimated to be 
roughly 6,500 r and that to Point B 
roughly 2,000 r. The contribution of dose 
from radon seeds was not included. 

After 1940 the use of radon seeds was 
almost completely dispensed. The cervical 
and/or vaginal portion of the tumor was 
treated with radium usually in 2 tubes 
attached at right angles to one end of the 
tandem and less often with tandem and 
intravaginal colpostats or plaques. Ex- 
ternal therapy was administered more often 
through a 4 field crossfire arrangement of 
portals measuring 10X15 to 10X20 cm. 
and less often by the 6 field technique. The 
400 kv. unit having a filtration of 5.0 
mm. Cu HVL was commonly employed 
except in obese patients who were treated 
on the 1 mev. unit. Radiation dosage from 
roentgen rays and radium sources varied 
depending on clinical stage of cancer. 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


I-5, 1970. 


Supported, in part, by The American Cancer Society, Special Grant No. 471, Grant No. ACS-IDC No. 1o, IN-21], and institutional 
funds of the University of Southern California School of Medicine and of the Roswell Park Memorial Institute. 
T Department of Radiotherapy, University of Southern California School of Medicine, Los Angeles, California (formerly at the 


Roswell Park Memorial Institute). 


1 Department of Radiotherapy, Roswell Park Memorial Institute, Buffalo, New York. 


249 


250 


Stage 1 or rr lesions were treated with a 
full pelvic roentgen ray dose of approxi- 
mately 4,000 r in 4 weeks and radium 
emitted dose of approximately 4,500 mg.- 
hr. Dose to point A was estimated to 
average approximately 8,700 r and that 
to point B 4,500 r. Some of the radiation 
techniques used for local or regional disease 
during this period have been described 
elsewhere.!? 


FOLLOW-UP EXAMINATION 


Routine clinical examinations were un- 
dertaken at 1 to 3 month intervals during 
the first 2 years, at 6 months during the 
next 3 years, and at yearly intervals, after 
5 years post-treatment. Roentgenograms 
of the chest, complete blood cell counts and 
urinalysis were generally obtained at 6 
to 12 month intervals or as found necessary. 
Other roentgenologic studies (intravenous 
pyelography, barium enema examination, 
bone survey), as well as cystoscopy and 
sigmoidoscopy were done as indicated by 
the clinical findings. Histopathologic and/ 
or cytologic tests were carried out as found 
necessary and feasible. A 99.4 per cent 
follow-up was maintained at 5 years and 
98.2 per cent at 10 years. Survival rates 
corrected for deaths due to other causes 
were estimated by the method of Berxson 
and Gage. 


RECURRENCE OF CANCER 


The occurrence of clinical recurrence was 
defined arbitrarily as follows: (1) there 
must have been at least a 6 month interval 
of complete clinical healing between in- 
itial treatment and the time of detection of 
recurrence; (2) there must have been a 
minimum of 2 consecutive follow-up exam- 
inations which failed to detect evidence of 
disease; and (3) the histology of the re- 
current lesion, when available, must have 
been the same as that of the initial cancer. 
Histologic or cytologic confirmation of 
recurrent cancer was available in 32 per 
cent of all cases, 67 per cent for cervical 
and/or vaginal, and 21 per cent for pelvic or 
distant recurrent lesions. Tissue specimens 
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of the latter were usually obtained in cases 
with associated central lesions. 

The anatomic sites of recurrence were 
categorized into those occurring locally 
in cervix, vagina or both. Loca! lesions ex- 
tending into parametria (including pelvic 
wall) or lesions recurrent in parametria only 
were grouped as pelvic recurrences. Dis- 
tant ones included cases with disease be- 
yond the true pelvis with or without 
findings of local or pelvic disease. 

According to the above crteria there 
were I,165 cases with suspected recurrent 
cancer. However, sufficient information was 
not available in the form of literal de- 
scriptions or of anatomic diagrams in the 
records of 14.3 per cent of recurrent cases. 


TREATMENT OF RECURRENT CASES 


There were no standard radiation tech- 
niques for treatment of recurrant lesions. 
Treatment of cases were indivicualized de- 
pending on the general conditions of 
patients, tolerance of their irradiated tis- 
sues, and previous radiation treatment fac- 
tors. Pure cervical recurrences were often 
managed with a radium  applicator 
(R.P.M.I., tandems or cylinders) employ- 
ing usually 2,500 to 5,000 mg.hr., de- 
pending on the size of lesion. External 
therapy was sometimes added. Cases with 
vaginal] recurrence were treatel with ra- 
dium in cylinder, delivering a 1 cm. depth 
dose of 4,000-6,000 r, or with an implant 
of radon seeds or needles to deliver a 
minimum dose of 4,000-6,000 r. Para- 
metrial lesions were treated with full pelvic 
or hemipelvic irradiation of approximately 
2,000 to 4,000 r in 3 to 4 weeks as tolerated. 
When such lesions were assodated with 
central lesions, radium application and/or 
radon seed implants were administered. 
Treatments had to be discontinued in 
approximately to per cent of the cases 
with local or pelvic recurrence. Patients 
with distant metastases were treated pal- 
liatively. 

RESULTS 

Table 1 shows that the distribution of 

patients treated for primary cancer during 
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TABLE I 


RECURRENT EPIDERMOID CARCINOMA OF UTERINE CERVIX ACCORDING TO PERIOD OF TREATMENT 
OF PRIMARY CANCER 
CLINICAL DATA ITEMS 


Period of Treatment 


1920-1939 1940-1953 1920-1953 
No. of Primary Cases 2,145 2,163 4,308 
Clinical Stage, per cent 
I 10.2 21.9 16.3 
II 26; 39.2 22.0 
III 38.7 22.1 32.8 
IV 25.4 II.9 18.6 
Survival Rate, per cent* 
g Year 36.1 56.2 46.1 
IO Year dob 53.I 42.8 
Persistence, No. (per cent) 914 (42.5) 505 (23.4) 1,419 (32.9) 
Recurrence, No. (per cent) 597 (27.6) 568 (26.2) 1,165 (26.9) 
Site of Recurrence, per cent 
Cervix 40.2 34.2 YIN 
Vagina II.2 9.5 10.3 
Vagina and Cervix 1.3 3.4 2.4 
Pelvis 29.0 21.2 24.7 
Distant | 5.1 16.2 10.8 
Unknown 13:2 15.5 14.3 
5 Year Survival Rate* 16.7 11.8 15.1 


* Survival rate of cancer deaths only. 


periods 1920-1939 and 1940-1953 is 
nearly equal. Initial clinical stage is more 
advanced, survival lower and the propor- 
tion of cases with persistent cancer higher 
in the early period than in the latter; how- 
ever, the incidences of recurrent lesions are 
about the same in both groups. Local and 
pelvic recurrences occurred more frequently 
and distant ones less frequently in the early 
period. Sites of recurrences were indeter- 
minate in 14.3 per cent of cases, being 
nearly of the same proportion for both 
periods. It is interesting to note that the 
over-all ¢ year survival rate after detection 
of recurrence is higher in the former period. 

Figure 1 illustrates the time course of 
detection of recurrence beginning at 6 
months and ending at 9 years post-therapy. 
Nearly 75 per cent of recurrences are de- 
tected by 2 years after which the rate of 
detection is gradual, reaching 100 per cent 
at the gth year. The mean time was 
approximately 11 months: g months for 


the early period and 13 months for the 
latter. It should be mentioned here that a 
small percentage of recurrences continued 
to appear after this time interval. How- 
ever, we chose to end the observation period 
for recurrences at 9 years for reason of 
minimum § year follow-up time for evalua- 
tion of results of retreatment. 

Cervical recurrences are detected early. 
This is followed by vaginal (includes also 
those with both cervical and vaginal re- 
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Fie. 1. Time course of detection of recurrence. 
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Tague II 


SEQUENCE OF CLINICOPATHOLOGIC FINDINGS IN THE DETECTION OF RECURRENT CARCINOMA 
OF THE UTERINE CERVIX 
CLINICOPATHOLOGIC FINDINGS 







Positive Biopsy* 
Gross Tumor 
Bleeding 
Discharge 
Pain in Pelvis 

in Back 


in Leg 
Swelling of Leg 
Other Findings 
No. of Cases 
Per Cent of Cases 


* 32 per cent were confirmed by positive biopsy or smears. 


currences) and then by pelvic recurrences. 
Distant ones are detected at a much slower 
rate in a time course independent from the 
others. 

Table 1 shows the order in which re- 
current cervical cancer manifested. Thirty- 





5 
YEARS AFTER INITIAL. TREATMENT 


Fie. 2. Crude survival curves of patients 
with persistent, recurrent and no cancer. 


Order of Findings 


Second Third Fourth Fifth 





Per Cent of Columns 

3 31 63 ^ 70 67 
20 27 21 O Oo 
30 5 I O o 
19 18 2 © o 
IO 6 2 II o 
3 3 I 3 o 

4 3 4 d o 

3 4 3 11 33 

8 3 3 3 o 
1,165 745 187 29 3 

100 64 16 2.6 0.03 


six per cent had 1 clinicopathologic finding, 
48 per cent had 2. Symptomatically 
vaginal bleeding and/or discharge was the 
first most common finding. Twenty-three 
per cent had no symptoms and recurrences 
were diagnosed by detection of gross tumor 
or by biopsy. Pain in pelvis, leg or back or 
swelling of leg are less frequent symptoms. 
Symptoms become less frequent at the 
second or greater order of presentation, 
and gross tumor or biopsy becomes more 
frequent. By the third order most patients 
have already been diagnosed as having had 
recurrent cancers. 

Figure 2 shows the crude survival curves 
of patients with recurrent, persistent and 
no cancer. The over-all survival curve is 
shown in a dotted line. The 5 year rates 
are 25, 3, 82 and 40 per cent, respectively. 
The curve of patients that died without 
recurrence or persistence is approximately 
IO per cent lower at g years than the one 
for females in New York State adjusted 
for age. 

Table ru shows the incidence, time of 
detection, site of recurrence, per cent re- 
irradiated cases and results of treatment of 
recurrent cancers in relation to initial 
clinical Stages 1 to m, initial treatment 
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Taste III 


RECURRENCE OF EPIDERMOID CARCINOMA OF CERVIX AFTER INITIAL IRRADIATION ACCORDING 
TO STAGE AND PERIOD OF TREATMENT AND RESULTS OF RE-IRRADIATION 








Clinical Data Item/Period I 


1920-39 


1940753 


Initial Clinical Stage 








No. of Primary Cases 212 470 
Roentgen Dose (average) 1,650 3,500 
Milligram Hours (average) 4,100 §,100 
Survival Rate Per Cent* 
5 Years 79 82 
IO Years 75 78 
Recurrence, No. (per cent) £6 (25) 100 (21) 
Time of Recurrence 
<2 Years 62 35 
2-5 29 39 
9 26 
Site of Recurrence, Per Cent 
Cervix 50 44 
Vagina I 3 
Vagina and Cervix o 3 
Pelvis 23 22 
Distant I 20 
Unknown 25 8 
Re-irradiated Cases, Per Cent 95 79 
5 Year Survival Rate* 36 2I 
Complications, No. (per cent) 4 (7) 18 (18) 


* Survival rates of cancer deaths only. 


factors and survival for the 2 periods treat- 
ment of primary disease. The total dose 
delivered by external therapy was less for 
the early period. The emitted dose from 
radiation sources was slightly less in this 
period; however, it was approximately the 
same 1f the contribution of radon seeds was 
included. The survival rates are the same 
for Stage 1 lesions, but they are higher for 
more advanced stages with parametrial 
extensions in the later period. 

The proportion of recurrent cases, as well 
as the rate of recurrence 1s less, and that of 
recurrences at distant sites is greater 1n the 
later period. Radiotherapy was employed 
less often in this period due to the more 
frequent use of other modalities of treat- 
ment. For example, cordotomy, alcohol 
block, colostomy, and urinary diversionary 
procedures were used for palliation more 
frequently during the later period. The 


I] III 
1920-39 1940753 1920739 1940753 
534 842 806 583 
1,600 3,100 1,700 4,500 
4,100 4,700 4,200 3,700 
54 61 33 43 
50 58 29 40 
189 (35) 256 (30) | 247(31) 154 (25) 
64 47 68 57 
25 32 24 28 
II 21 8 15 
44 36 38 30 
6 IO 13 IO 
I 3 2 4 
26 21 30 25 
9 5 5 I5 
14 I5 I2 16 
88 70 go 62 
28 II 12 7 
14 (7) 17 (7) 9 (4) 16 (10) 


higher salvage rate observed in the early 
period in Table 1 is maintained when the 
cases are subdivided according to stage. 
For Stages 11 and 1u this rate is twice that 
in the later period. 

The complication rates are somewhat 
higher in the later period, especially in 
Stages I and i groups. Most complica- 
tions were those of proctitis and cystitis. 
Rectal complications were more frequent 
during the later period and bladder ones 
more frequent during the early period. 
Most of these symptoms subsided during 
the period of study; however, some of them 
persisted or recurred at later time inter- 
vals. Chronic proctitis occurred in 16 cases, 
chronic cystitis in 14, and both in 3. 
Vesicovaginal fistula presented in 11 and 
rectovaginal ones in g cases, making an 
incidence of fistulas in 9.5 per cent of cases 
alive at § years. 
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PERCENT TUMOR-FREE SURVIVAL 





YEARS AFTER TREATMENT FOR RECURRENCE 


Fic. 3. Time course of survival in patients 
with recurrent cancer. 


Figure 3 illustrates the time course of 
survival in patients with recurrent cancers. 
As expected, cases with less advanced de- 
grees of recurrences have better salvage 
rates. The $ year tumor-free rates for 
cervical, vaginal, pelvic and distant sites 
of recurrences are 25, 13, 11 and o per cent, 
respectively. Histologically or cyto- 
logically, confirmed recurrent lesions in 
cervix or vagina have similar rates to those 
diagnosed clinically or pathologically 5 
years; however, at earlier times such va- 
ginal lesions have rates equal to the 
cervical ones. Rates of pathologically con- 
firmed pelvic recurrences fall parallel to 
those of the clinically diagnosed ones until 
3 years post-therapy. Sample sizes for 
pathologically confirmed vaginal and pel- 
vic recurrences were too small to yield 
reliable figures. 

Table 1v shows the § year results ac- 
cording to initial Stages 1 to 11 and sites 
of recurrences for the 2 periods. It is seen 
that generally at each level of stage and 
of cervical recurrences or of others in- 
volving the pelvic structures, rates are 
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better in the early period than in the later 


period. 


Table v shows the results of retreatment 
of selected cases who had a course of radio- 
therapy or of radical surgery for recur- 
rences following irradiation of initially 
Stage 1 or 1 lesions during 1940-1953. 
There were 41 patients managed with 
radium alone, 90 with roentgen rays alone, 
22 with roentgen ray and radium, 32 with 
seeds with or without roentgen rays, and 11 
with radical surgery (hysterectomy and 
lymph node dissection in 8 and exentera- 
tion in 3). A staging scheme somewhat 
equivalent to the International one was de- 
vised in order to categorize cases of recur- 
rent cervical cancers for the purpose of 
treatment comparison. For example, re- 
current Stage IIA means cancer recurrent 
in upper two-thirds of vagina or in upper 
two-thirds of vagina and in cervix, recur- 
rent Stage I1B means cancer recurrent in 
parametria but not fixed to the pelvic wall 
with or without cervical or upper two-third 
vaginal involvement or with both. Cases 
are subdivided according to recurrent and 
initial stages for each of the treatment 
groups. 

The over-all result of retreatment by 


TABLE IV 


PROGNOSIS OF IRRADIATED PATIENTS ACCORDING TO 
SITE OF RECURRENCE, STAGE AND PERIOD OF 
INITIAL TREATMENTS 


Anatomic Site 














on Vagina or 
Initial | Period | Cervix Only | Pelvis 
tage 
(per 
cent) 
I 1920-39 (15) 
1940—53 9 |(23) 
I] 1920-39 16 | (60) 
1940-53 10 | (67) 
HI 1920-39 11 | (109) 
1940-53 (45) 








* ç year survival rate of cancer deaths only. 
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TaAsLe V 
RESULTS OF TREATMENT IN SELECTED CASES OF RECURRENT EPIDERMOID CARCINOMA 
OF THE UTERINE CERVIX 
1940-1953 
Radon Seeds 
: Roentgen ray Radical 
Radium Roentgen ray -+ Roentgen 
Recurrent Initial + Radium Surgery 
Stage* Stage ——— |__| -______— ee 
(per per 
No cent) ft No. No. cent) 
I I 67 | (9t 88 | (5t 
II 28 | (14) uem 
IIA I 20 | (5) pum 
II 30 | (10) 100 | (1) 
IIB I — o] 0 
II — o. (1) 
III I == -— 
II ol (3 — 
Total I+II 34) CI) 73 | (1) 
Type of Complication 
Chronic Proctitis 1| (2$ a: 
Chronic Cystitis 1i (2) m 
Bladder Fistula 1| (2) 1| (9) 
Rectal Fistula ali 265) Em 
All Fistulas 31 (7) r| (9) 





Patients were selected on the basis that each had completed a planned course of treatment. 

* Extent of recurrent cancer staged according to the International System, using the cervix as the reference organ. 

T Five year rates corrected for deaths due to intercurrent disease, per cent (No. at riak). 

t Nine cases were found nonresecteble at operation, therefore survival rate of cases thought to be clinically resectable is 40 per cent 
for the 20 cases operated upon. 

$ No. of cases (per cent of treated cases). 


radical surgical procedures of 73 per cent, 
appears far superior to those of the radio- 
logic methods. However, when the cases 
are subcategorized into recurrent and 
initial stages, 1t is seen that most of the 
surgically treated cases had central re- 
currences after initial Stage 1 disease, and 
that the results of retreatment by radium 
or by roentgen rays are nearly as good for 
comparable lesions as by surgery. It should 
be mentioned that 9 cases were found non- 
resectable and they were excluded in the 
surgical results. If they were included as 
surgical failures, the over-all 5 year rate 
became 40 per cent and that for recurrent 
Stage initial Stage I cases, 63 per cent 
(7/11). 

Incidences of fistulas are about the same 
in all treatment groups. The radiation 
treatment groups have the further added 


complications of chronic proctitis and/or 
cystitis. 


DISCUSSION 


Recurrences of cervical cancer after 
surgery, after radiotherapy, or after com- 
bined forms of treatment differ in time and 
in manner of presentation. This variation 
is due to many factors, some of which can 
be explained. 

Firstly, different treatment procedures 
produce different kinds of alterations in 
pelvic tissues. Irradiation controls cancer 
by selective destruction of tumor tissue 
with sealing-off of avenues of lymphatic 
spread. Residual injury in normal tissue 
is usually tolerated. Surgery controls cancer 
by total ablation of tumor-involved tissue 
along with an adequate margin of normal 
tissue and of pathways of spread. The 
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anatomy of pelvic structures is altered 
considerably. Thus, cancers recurrent after 
surgery or after radiotherapy occur in 
different body environments and are not 
expected to behave alike. After combined 
treatments, the situation differs even more. 
As demonstrated in this study, variations 
in techniques of radiotherapy can also 
produce variations in presentation of re- 
current cancers, not to mention that this 
also applies to surgery. 

Secondly, the initial population of pri- 
mary cancer patients in whom the cancer 
recurs, also differs with treatments. Surgi- 
cally treated patients are younger and less 
obese than irradiated ones. They tend to 
have earlier cancers and a lower incidence 
of serious concurrent diseases so that more 
of them are exposed to the risk of recur- 
rences and deaths due to cancer. Differ- 
ences in host composition between patient 
populations may produce differences in 
manifestations of recurrences. Institutions 
which employ both surgical and radiologic 
forms of treatment are likely to have two or 
more very different kinds of patients with 
recurrent cancers. 

Thirdly, the ease of detectability of re- 
currence differs after surgery and after 
radiotherapy. Distinction. between recur- 
rence and persistence of cervical cancer is 
difficult in irradiated patients. Healing may 
sometimes be slow and tumor may be im- 
perceptibly replaced by scar tissue. The 
presence of local necrosis may further com- 
plicate the picture. Pelvic masses may 
sometimes continue to feel like tumor for 
long periods before they finally disappear. 
Graham eż al.” defined recurrence after ra- 
diotherapy as regrowth of tumor, either 
locally in cervix or pelvis, or development 
of metastasis in patients whose tumor was 
called healed on 2 examinations I month 
or more apart or on I examination 6 
months or more previously. In this study 
the 6 month minimum interval of con- 
straint was employed unconditionally in 
the definition of recurrences in an attempt 
to produce a better separation between per- 
sistent and recurrent cancers. 
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Diagnosis of recurrence after surgery is 
easler. Subsequent evidence of tumor in 
cases whose gross lesion was completely 
removed and the margins of specimen were 
histologically free of disease usually means 
recurrence. Henceforth, there can be at 
least two kinds of recurrent cervical cancers 
depending on the type of initial treatment 
employed, i.e., postsurgical or postradio- 
therapeutic, and the manner in which 
patients are selected for initia] manage- 
ment of primary cancer at time of diag- 
nosis. The discussion of the results of this 
study is, therefore, concerned primarily 
with post-irradiational recurrent cervical 
cancers. 

Incidences reported for recurrent cervical 
cancers following radiotherapy for primary 
lesions varied from 15 to 25 per cent.^** 
Those for persistent ones were roughly the 
same, 31 to 32 per cent. The respective 
incidences of 26.9 per cent in this study 
are quite close to those reported by Kott- 
meier.? Despite the fact that the sample 
population as well as the physicians who 
did the examinations differed between insti- 
tutions, the similarity of incidences of re- 
currences in 3,376 primary cases in the 
latter series, as compared to ours 1n 4,308 
such cases 1s surprising. Although only 
cases with epidermoid carcinoma were 
used in this study, the presence of small 
proportion (less than 5 per cent ) of other 
histologic types of cervical cancers does not 
alter the figures appreciably. Selected 
series of patients with recurrence after 
mixed treatment methods have also been 
published; $452 however, they indicate no 
figures for incidence of recurrent cancers. 

Distribution of cases according to sites 
of recurrence differed. A 40 per cent inci- 
dence of cervical and/or vaginal recurrences 
in this series 1s high compared to 30 and 33 
per cent in others.*? A 25 per cent pelvic 
recurrence is somewhat low compared to 43 
and 59 per cent, even though the propor- 
tion of unknown sites is considered. An 
incidence of 11 per cent for distant sites is 
similar to those of others, 11 and 16 per 
cent. 
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that thelargerfield averaged between 14X15 
cm. in size, while the smaller field was made 
as small as possible, approximately 8X10 
cm. to cover the remaining preserved tis- 
sue induration about the cervix. With this 
technique, a dose of 3,400 to 4,000 rads was 
delivered through the larger field, while 
through the smaller field additional radi- 
ation to a total of 6,600 to 7,000 rads was 
delivered. With this technique the rectum 
received 6,000 rads, or slightly less, while 
the bladder received between 5,000 and 
6,000 rads. The femoral head dosage now 
totaled 4,000 rads, while the skin and sub- 
cutaneous tissue received between 2,700 
and 3,500 rads. Daily and weekly doses 
totaled 200 rads and 1,000 rads, respec- 
tively. 

In ovarian carcinoma the pelvic struc- 
tures were treated to a 4,400-5,000 rad 
total. 

Carcinoma of the bladder was treated by 
employing a 240° partial rotational tech- 
nique over the anterior pelvis. This method 
was described by us.? The isodose curves 
shown in Figure 3 give the dosage distri- 
bution resulting from treatment through a 
14X15 cm. field when the dosage was cal- 
culated to give a total of 6,600 rads at the 
axis of rotation. This was given in incre- 
ments of 200 rads a day, 1,000 rads per 
week, over a 61 week treatment period. A 
complete set of isodose curves for 240? ro- 
tational therapy was published? (Fig. 3). 





Fic. 1. Isodose curves for 360° rotation therapy: 
5,000-+ 3,000 = 8,000 rads tumor dose; 15X15 cm. 
field to 5,000 rads+-8X8 cm. field to 3,000 rads. 
R= rads, 
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Fig. 2. Isodose curves for 360° rotation therapy: 
40,00-+ 3,000 = 7,000 rads tumor dose; 15X15 cm. 


field to 4,000 rads+8X8 cm. field to 3,000 


rads. 
R= rads. 


EVALUATION OF TECHNIQUES 


With the original high dose 8,000 rads 
technique (Table 1), bladder symptoms, 
chiefly dysuria and frequency, were present 
in 23 per cent of the patients. No hema- 
turia was noted. In 6 patients (11 per cent) 
bladder complications were produced with 
this technique; 1 patient developed a 
vesicovaginal fistula, while the others de- 
veloped hemorrhagic dysuria. This type of 
bladder dysfunction resulted in prolonged 
disability with periods of recurrence and 
regression. It persisted for 6 months to 2 


years. 


Diarrhea was present in 64 per cent of 
these patients. The diarrhea was moderate 
to severe but was never hemorrhagic and 


Fic. 3. Isodose curves for 240° rotation therapy: 


3,400-+-3,200=6,600 rads tumor dose; 14X15 cm. 
field to 6,600 rads at center of rotation. R= rads. 
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Tass II 
360° ROTATION THERAPY: NO SURGERY* 
5,000 rads (17X16 cm. field) 4- 3,000 rads (10X12 cm. field) —8,000 rads tumor dose 


Skin Bone Bladder Bowl = vic 
Fibrosis 
Dose (rads) 3 ,000~4, 200 4,800 6,000-7 ,000 7,000 6,000-8 , 000 
Symptoms (per cent) o Oo 23 64 o 
Complications (per cent) o O II 15 32 


* c4 Patients, 


did not necessitate cessation of treatment. 
No skin or bone changes were recorded. 
However, in long term follow-up of these 
£4 patients, 5 (9.3 per cent) required colos- 
tomies. These were required between 12 
and 24 months after the completion of 
therapy. In 2 patients, colostomies had to 
be done because of persistence of carcinoma 
throughout the pelvis and in the abdomen. 
In 3 patients, colostomies were necessary 
because of rectal bleeding with rectal nar- 
rowing. In 1 patient a rectovaginal fistula 
occurred g months following therapy. In 
the other 2 patients complications developed 
s and 9 months following treatment. Three 
patients (5.5 per cent) had prolonged pe- 
riods of hemorrhagic diarrhea lasting from 
6 to 24 months after the completion of 
therapy. These were treated medically and 
the symptoms eventually disappeared. 
Thus, there was a 15 per cent complication 
rate involving the rectum and rectosigmoid 
structures. There were no skin or bone 
complications or abnormalities in any of 
these patients. 

With the 8,000 rads dosage, parametnal 
fibrosis was present in 17 patients (32 per 
cent). This condition developed between 1 
and 14 years following therapy. In no pa- 
tient, however, did it produce ureteral 
blockage. Leg edema was seen in 3 patients 
and this occurred in only one leg. In most 
patients the fibrosis was an objective find- 
ing and was not associated with subjective 
complaints. 

Because the morbidity with the total 
dose technique of 8,000 rads was far too 
high, 2 changes were made. First, the field 


sizes were reduced and second the dose 
through the larger field was reduced from 
5,000 rads to 3,600-4,000 rads. The small 
field then received between 3,400 and 4,000 
rads. The total dose to the smaller average 
10X8 cm. volume now was 7,000 rads, and 
at the pelvic walls, approximately 5,000 
rads (Fig. 2). In this manner both the blad- 
der and rectal doses were reduced by 1,000 
rads. We now deliver approximately 5,000 
to 6,000 rads to the posterior bladder wall 
and an average of 6,000 rads to the anterior 
rectal wall. The skin receives 1,000 rads 
per week with an over-all treatment period 


of 7 weeks. 


PELVIC CARCINOMA, MOSTLY CARCINOMA 
OF THE CERVIX 


During the past year we have used a 
split-dose technique with a 2 to 3 week 
period of rest at the midpoint of therapy. 
This method was employed when the pa- 
tients were unusually sensitive to radiation 
or were thin and had Stage 1 and 11 carci- 
noma of the cervix, or were very apprehen- 
sive. The method was also found to be 
valuable for patients who had pelvic sur- 
gery prior to radiation therapy. 

As can be readily seen (Table m) the 
percentage of symptoms was reduced. Most 
gratifying was the big drop of major com- 
plications. The bladder reactions dropped 
from II per cent to 3 per cent and the 
bowel problems from 15 to 4 per cent. Para- 
metrial thickening was decreased by one- 
half—from 32 to 15 per cent. The fibrosis 
was less extensive and more pliable, being 
classified minimal to moderate in degree. 
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Tase III 
360? ROTATION THERAPY: NO SURGERY* 
4,000 rads (14X15 cm. field) 4- 3,000 rads (8X10 cm. field) ^ 7,000 rads tumor dose 








Skin Bone Bladder Bowel ic 
Fibrosis 
Dose (rads) 2, 700-3 , 500 4,000 5 ,000-6 ,000 6,000 £,000—7 ,000 
Symptoms (per cent) o O 28 48 o 
Complications (per cent) Oo O 3 4 I5 


* 100 Patients. 


There were no bone, skin or subcutaneous 
changes recognizable clinically. These are 
acceptable levels of morbidity. No fatal- 
ities were encountered. 

The complications that developed among 
100 patients treated were: 

1. One patient had a resection of the 
terminal ileum for metastatic disease 
and probably should not be considered 
a complication. 

2. One patient required colostomy be- 
cause of rectal narrowing and bleed- 
ing, but no other disease was found. 

3. One patient had persistent rectal 
bleeding for more than 1 year, but 
was treated successfully by medical 
means. 

The bladder changes were less severe and 
required medical therapy only. One patient 
had capillary hemorrhages, and 2 had dys- 
uria of a severe nature for periods of 6 
to 20 months. These have all cleared with- 
out operation. 

We have grouped together all patients 
who have had any form of abdominal sur- 
gery prior to a full-course pelvic radiation 


therapy. The dangers inherent in this com- 
bination have been recognized and docu- 
mented many times.^** There were 38 
patients in this group; they received 3,600- 
4,000 rads to the pelvis through a 14X14 
cm. field in 33 to 4 weeks. This was followed 
by a dose of 3,000-3,400 rads through an 
average sized field, measuring 10X8 cm., 
during a 3% week period. This technique 
with the tissue dosage is recorded in Table 
Iv. 
Although there was no marked increase 
in symptoms during the treatment pertod, 
the severe morbidity following treatment 
was quite evident. Most of these complica- 
tions appeared less than 1 year following 
completion of therapy and were severe. The 
average time of onset was between 6 to 12 
months following the beginning of treat- 
ment. 

Five of 38 patients (12.8 per cent) re- 
quired operations. In 1 a loop of ileum was 
adherent to the pelvis and required resec- 
tion; the patient died postoperatively. She 
had an appendectomy 20 years prior to her 
cervical carcinoma. Four other patients re- 


Taste IV 
360° ROTATION: RADIATION THERAPY AFTER SURGERY* 
4,000 rads (14X15 cm. field)-+3,000 rads (8X10 cm. field) =7,000 rads tumor dose 


Skin Bone 
Dose (rads) 2, 700-3, 500 4,000 
Symptoms (per cent) o o 
Complications (per cent) o o 


* 38 Patients. 


Bladder Bowel Pelvic 
Fibrosis 
$,000—6,000 6,000 $,000—7 ,000 
37 34 o 
7.8 28 Ae IO 
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quired colostomies because of partial in- 
testinal obstruction, but resection was not 
necessary. 

In 6 other patients (15.4 per cent), per- 
sistent rectosigmoid bleeding was present 
for more than 6 months. No surgery was 
required. 

Parametrial thickening was present in 10 
per cent of the patients and was graded as 
moderate, producing no symptoms or com- 
plications. 

In no patient was there a clinically ev- 
ident change in the subcutaneous tissues or 
bones of the pelvis. 

The over-all bowel complication rate of 
28.2 per cent is high and demonstrates 
clearly the dangers of radiotherapy in this 
group of patients. 


BLADDER CARCINOMA 


For comparison with 360° pelvic rota- 
tional cobalt 6o teletherapy, a series of 46 
patients with bladder carcinoma was stud- 
ied (Table v). These were all treated through 
240° anterior pelvic rotation. A tumor dose 
of 6,600 rads was administered to the pos- 
terior wall of the bladder in 64 weeks. Nine 
patients had pretherapy biopsies alone, the 
remainder had between 1 and 3 operative 
procedures each. Thirty-three patients had 
local bladder resections and 5 had been 
fulgurated 2 to 4 times each. 

Only 17 per cent of these patients com- 
plained of mild diarrhea during therapy; 
28 per cent had mild to moderate dysuria 
during treatment. The posterior pelvic 
structures received only one-half of the 
dose (3,000 rads) that they receive when 
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360° rotation is used (6,000 rads). The 
posterior bladder wall received 6,600 rads 
and the anterior rectosigmoid 3,000 rads 
The anterior subcutaneous tissues receivec 
6,000 rads and the pelvic bone area 5,00€ 
rads. 

With this technique, there were no bowe 
complications at all. Persistent dysuria wa: 
present in 1 patient and bladder bleeding 
in another—a 4.3 per cent complicatior 
rate. 

Moderate pelvic fibrosis was found in 1: 
per cent of patients, but was not associatec 
with symptoms. There was no subcutan. 
eous fibrosis in the pubic area. 


OVARIAN CARCINOMA 


In treating ovarian carcinoma, our pro 
gram called for a tissue dose of 4,400—5 ,00c 
rads to all the pelvic structures. This wa: 
initiated through a field averaging 14X14 
cm. in size by 360° rotation (Fig. 4) radi 
ation therapy in 5 weeks. At times, in sensi. 
tive persons, the dose was divided, so that 
3,000 to 3,600 rads were given through the 
larger field and subsequently 1,400 to 2,00c 
rads were given through a smaller field. Nc 
severe complications were encountered. 


TECHNIQUE COMPARISONS 


The chart listing the incidence of major 
complications with the various techniques 
described (Table v1), clearly shows that: 

I. Full-course radiation therapy to the 

entire pelvis is fraught with danger, 
when given postoperatively. This ap- 
plies even when a simple appendec- 
tomy precedes radiation therapy. 


TABLE V 


ANTERIOR 240° ROTATION: BLADDER CARCINOMA" 
3,200 rads (14X 15 cm. field) - 3,400 rads (10X12 cm. field) =6,600 rads tumor dose 


Skin Bone 
Dose (rads) I,000-6,000 5,000 
Symptoms (per cent) o o 
Complications (per cent) o o 


* 46 Patients. 


Bladder Bowel Pelvic 
Fibrosis 
6 ; 600 3,000 3,090 6 ,QO00 
28 17 o 
4:3 o is 
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2. Rectosigmoid and small bowel injuries 
are the most likely pelvic structures 
to be severely affected. | 

3. A pelvic dose of 8,000 rads surpasses 
the limits of tissue tolerance. 

4. A similar 360° rotation technique 
limiting the dosage to the pelvic struc- 
tures to no more than 7,000 rads is 
within the acceptable calculable risk 
range of the bowel. 

g. With 240° anterior pelvis rotation 
there are no intestinal complications. 

6. 'The bladder complications were high 
with the 8,000 rads total dosage, but 
acceptable with the 7,000 rads total 
dosage. With the 240? anterior rota- 
tional method the bladder complica- 
tion rate also was acceptable. 

Table vir lists the dosage levels for the 
important pelvic structures with a variation 
of techniques. With this guide many vari- 
ations of effective treatment can be fitted 
to meet most specific problems. 


DISCUSSION 


Since the sites of pelvic cancer and the 
location of most of the metastatic lymph 
nodes are encompassed by the boundaries 
of the bony pelvis, a technique that supplies 
curative doses to this volume of tissue 1s 
necessary. Of the structures that comprise 
the pelvis, the rectum and the bowel are the 
most sensitive; the bladder is less sensitive 
with our rotational technique. Skin and 
bone need not be considered. The uterus, 
ovary and vagina can withstand high 
dosage of radiation 1n comparison to the 
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Fie. 4. Isodose curves for 360° rotation therapy: 
5,000 rads tumor dose; 15X15 cm. field to 5,000 
rads. R —rads. 


bowel and the bladder. Thus, dosage levels 
to the bladder and bowel are critical. In- 
dividual tolerance varies widely both with- 
in normal cells and tumor cells. Tolerance 
varies among the specific cells that compose 
an organ. We found that thin individuals 
with early disease are apt to be more sensi- 
tive. In apprehensive patients, tolerance 
seems to be decreased. It has been shown 
by Gros and Block® that as the metabolic 
rate increases, the danger of tissue injury 
increases. Nervous patients may have 
higher metabolic rates during the period 
of radiation therapy. In contrast, our 
records reveal better tolerance in calm and 
confident patients and also in obese indi- 
viduals. Those with advanced tumor can 
usually withstand higher doses more safely. 
When previous abdominal surgery has pre- 
ceded pelvic irradiation, one can never be 
certain that bowel loops are not bound in 


TasBLe VI 


COMPARISON OF COMPLICATIONS WITH VARIOUS ROTATION TECHNIQUES 


; Skin 
Technique (ser cen 
360° Rotation: 7,000 rads tumor dose O 
Post surgery 
360° Rotation: 8,000 rads tumor dose O 
360° Rotation: 7,000 rads tumor dose o 
240? Ánterior Rotation: 6,600 rads o 


tumor dose 


Bone Bladder Bowel Fee De 
(per cent) (percent) (per cent) (percent 
o 7.8 28.2 IO 
O II Ig 32 
o 3 4 I5 
o 4.3 o 13 
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Tague VII 


DOSAGE SCHEMES WITH DOUBLE ROTATION 
TECHNIQUE ON PELVIS 








Dose in Rads : 
to Field Dose in Rads to 

15X15] 8X8 Rectum rv d 

(cm.) | (cm) | (center) Walls 

8 

4,000 | 3,000 6,000 5,250 
(7 ,000) 

3,500 | 3,500 5,800 $,000 
7,000) 

3,990 | 4,000 5,650 4,900 
(7,000) 

3,500 | 3,000 5,500 4,800 
(6,500) 

3,000 | 3,500 5,300 4,550 





(6,500) 


System giving 5,000 rads to rectal center would give about 
4,000 rads to lateral pelvic walls. 


the pelvis. Such conditions increase the 
danger of exceeding the tolerance of these 
sensitive structures. 

Rotational cobalt 60 teletherapy alone 
can be effective and safe in treating pelvic 
carcinoma without the use of radium or an 
intravaginal cone. Quimby and Cohen” 
showed the advantages of megavoltage 
rotational therapy for deep-seated lesions. 
Brizel, Lanzl, and Duthorn! studied many 
methods of applying pelvic radiation ther- 
apy. Both groups stress that rotational 
therapy delivers the highest dosage to the 
tumor core area and the lowest dosage to 
the peripheral structures. This technique 
delivers a homogeneous dose with no hot 
(high) or cold (low) dose spots. We have 
been using this procedure for more than 10 
years with good clinical results.1415 

The least damage to the rectum and the 
posterior pelvis is done with the 240? an- 
terior pelvic rotational technique. The rec- 
tal area, however, receives only 3,000 rads. 
When the disease closely approximates the 
rectum, it 1s doubtful that tumor steril- 
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ization can be achieved with this dose. It 
might be a good method when the pos- 
terior pelvis is clear. A bladder dose of 6,600 
rads is appropriate for cancer in the blad- 
der, when this technique is employed. Any 
combination of 360? and 240? rotational 
techniques is possible. For instance, an 
original dose of 4,000 rads to the entire 
pelvis could be given by a 360? arc and 
then a 240? rotational arc used to supple- 
ment anteriorly or posteriorly. When one 
suspects undue tissue sensitivity, or in in- 
dividuals who have had pretherapy surgery, 
further improvement in the outcome re- 
garding the bladder and rectum may lie in 
the use of split-dose therapy technique. 
Recent advocates of split-dose therapy 
methods are Holsti” of Finland, Sambrook? 
of England, and Scanlon? and Marcial" of 
the United States. This method is under 
further investigation in the United States 
at this time. 

Precise, safe levels of radiation therapy 
vary with the technique. Most published 
levels of radiation tolerance to the pelvic 
structures have been reported in dosage 
plans combining external cobalt 60 irradi- 
ation plus radium, or external dosage ad- 
ministered through fixed portals over the 
pelvis. There have been no reports of tissue 
tolerance levels with complete rotational 
therapy techniques. Previous studies on the 
tolerance of pelvic structures were reported 
by Kottmeier!! and Gray and Kottmeier.? 
They indicated a tolerance dose of 4,000 to 
4,200 rads to the rectum and a slightly 
higher one to the bladder, when external 
orthovoltage and vaginal radium were em- 
ployed. They reported rectal injuries in 3.9 
per cent and bladder injuries in 1.4 per 
cent of their patients. Ingelman-Sundberg” 
limits pelvic structures to 4,960 rads in 4 
weeks and 6,750 rads in 8 weeks using 
cobalt 60 teletherapy externally through 
fixed ports with supplemental vaginal ra- 
dium. He believes that the rectum can 
tolerate slightly more than 5,000 rads with 
his method. Graham and Villalba,’ at 
Roswell Park, found that the pelvic tissue 
tolerance varies from 3,300 rads to 8,000 
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rads according to specific therapy methods 
employed. They found that bladder damage 
occurred in 4 per cent and rectal damage in 
3.9 per cent of the patients treated for 
cervical carcinoma. Studies made by Chau 
et al.) and Fletcher e£ al. using megavolt- 
age therapy, found no evidence of an ab- 
solutely safe level of radiation to the rectum. 
They contend that 4,000 rads whole pelvis 
radiation through fixed ports plus vaginal 
radium is safe. They employ a dose of 6,000 
rads to the entire pelvis, using fixed ports 
and 7,000-8,000 rads with advanced pelvic 
cancer in 8 to g weeks. If this is followed by 
surgery, over 20 per cent of the patients 
develop severe complications. Frick e a/.,‘ 
use 4,000 rads cobalt 60 full course pelvic 
dose, plus vaginal radium, with fixed pelvic 
ports and contend that this is a safe tech- 
nique. 

In a fine analysis of pelvic structure toler- 
ance, Garcia® states that no critical dose 
level can be termed lethal, but that a safe 
and effective zone of dosage exists in most 
patients. His report showed that high 
parametrial doses with large fields in treat- 
ing cervical carcinoma are dangerous, being 
associated with lower, rather than higher, 
survival rates in any but advanced pelvic 
carcinoma. Our dosage levels of safe toler- 
ance, therefore, between 5,000 and 6,000 
rads to the bladder and rectum are well 
within the limits of these publications. 
This, in association with our complication 
rate of 3 per cent for the bladder and 4 per 
cent for the bowel, also coincides with these 
findings. 


CONCLUSION 


I. External rotational therapy for pelvic 
cancer is by itself sufficient, requiring no 
radium or other supplemental therapy. 

2. A 360° rotation cobalt 60 teletherapy 
technique, which delivers a tissue dose of 
7,000 rads to the rectum and 6,500—7,000 
rads to the bladder, is too high and fraught 
with a high incidence of morbidity. 

3. A 360° rotation technique, employing 
smaller portals and a reduced dosage de- 
livering 6,000 rads to the rectum and 5,500- 
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6,000 rads to the bladder in 7 weeks, is well 
tolerated, and is associated with a marked 
reduction in the frequency of complications. 

4. In ovarian carcinoma, a tissue dose of 
4,500-5,000 rads delivered to the entire 
pelvis with a 360° rotation technique is well 
tolerated. 

5. A tumor dose of 6,600 rads delivered 
to the bladder and 3,000 rads to the rectum 
with a 240° anterior arc rotation technique 
results in minimal bladder complications 
and a complete absence of rectal complica- 
tions. 

6. Rotational radiation therapy of the 
entire pelvis to a tissue dose of §,000~7,000 
rads, following pelvic or abdominal sur- 
gery, is associated with the highest inci- 
dence of severe complications. 


George P. Koeck, M.D. 
Radiation Therapy Department 
Presbyterian Unit 

United Hospitals of Newark 

27 So. oth Street 

Newark, New Jersey 07107 
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URETERAL STRICTURES AFTER RADIATION 
THERAPY FOR CARCINOMA OF 
THE UTERINE CERVIX* 


By JAMES M. SLATER, M.D.,+ and GILBERT H. FLETCHER, M.D.t 


HOUSTON, TEXAS 


HE incidence of ureteral stricture after 

radiation therapy for carcinoma of the 
uterine cervix has been reported to be very 
low? Few publications are dedicated to 
this subject. There are also few publica- 
tions reporting on the relief, by irradiation, 
of obstruction resulting from cancer.’ 

The purpose of this study is to evaluate 
the status of the ureters in uterine cancer 
patients treated by irradiation only. Pa- 
tents having had a lymphadenectomy in 
addition to radiation therapy are excluded 
because the surgical procedure is itself 
fraught with ureteral complications. 


MATERIAL AND METHOD 


From September 1954 through June 1966, 
1,749 patients with carcinoma of the cervix 
on intact uterus were treated by irradia- 
tion only. 

Because of overloading of the diagnostic 
facilities, 139 patients, usually in the early 
stage of disease, have not had intravenous 
pyelography and/or retrograde urography 
before treatment. In 1,416 patients before 
irradiation the ureteral status was normal: 
in 194 patients I or 2 ureters were obstruct- 
ed, as a rule in patients with Stage imn 
disease and, occasionally, in patients with 
late Stage 11 disease. 

Almost go per cent of the patients were 
seen on follow-up at the M. D. Anderson 
Hospital; the remainder were seen at home 
by their local medical doctor or Public 
Health or Social Workers. Although rou- 
tine follow-up intravenous pyelography was 
not done in all patients, it was usually done 





Fig. 1. Flow diagram of ureteral status of patients 
with carcinoma of the cervix on intact uterus 
treated at the M. D. Anderson Hospital from 
September 1954 through June 1966 excluding 
patients with lymphadenectomy. 


in those with late Stage m or Stage 111 dis- 
ease and in all patients having the slightest 
complaint referable to the urinary tract. 
Therefore, although one cannot be certain 
that 100 per cent of ureteral strictures have 
been diagnosed, only a negligible number 
could have been missed. A few patients 
with a temporary obstruction secondary to 
ureteral stones were placed in the group of 
normal status. 

The degree of obstruction is staged as 
follows: 

1. Minimal dilatation of the calyceal 

system. 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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2. Moderate dilatation of the calyceal 

system. 

3. Some decrease in function. 

. No function. 

The ureters involved are coded (right, 
left), right and left being replaced by 1, 2, 
3 or 4 (Table 1). Figure 1 is a flow diagram 
of the ureteral status. 


RESULTS 


Of the 194 patients with obstruction be- 
fore treatment, 17, or approximately 9 
per cent, had relief and remained free of 
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obstruction through their follow-up period. 

From the 1,416 patients with initially 
normal urograms and the 139 patients 
without initial urograms, 134 developed 
ureteral obstruction. The ureteral obstruc- 
tion resulted from cancer in 108 patients 
with active disease in the pelvis or along 
the regional lymphatics. 

The 26 patients without evidence of ac- 
tive disease along the ureteral tract are 
classified into 3 categories: 

1, Sixteen patients (Table 1) had surgical 
procedures after the initial radiation ther- 


Tase I 


OBSTRUCTION WITH CONTRIBUTING FACTORS 














Case 
No. Stage Events Preceding Obstruction IVP 
I IIl Ileoconduit (2, 4) 
—— VV fistula 
2 Ig Colostomy (sigmoid stricture) (3, 0) 
3 IIs Postirradiation hysterectomy and salpingo-oophorectomy (o, 2) 
4 Ia Pelvic inflammatory disease (0, 2) 
5 IIs Pelvic abscess Hysterectomy--salpingo-oophorectomy (1, c) 
6 III, (3, 0) 
7 IIIn Purulent peritonitis+ colostomy (2, 3) 
8 I Bowel perforation or Multiple fistulae: SB, RV, VV, colostomy (2, 0} 
———————-| fistula to pelvis 
9 IIIA Exploratory laparotomy, pre-irradiation (2, 1) 
(massive pelvic adhesions) 
IO IA History of pelvic Cancer vulva with deep groin dissection (3, 0) 
———— inflammatory disease 
II Ils +-pelvic surgery (o, 2) 





12 Ip Recurrent tumor Vaginal wall........... needle implant 
Inguinal lymph nodes. . . dissection (3, 0) 
13 Ia Sansert started.......... 38 months postirradiation X6 months 
Sansert stopped......... IVP improved (4, 2) 
14 Ig RV+VV (no surgery) (2, o) 
TS III, Fistula VV (no surgery) (4, 0) 
16 Ila VV (no surgery) (2, 4) 


RV =rectovaginal; VV = vesicovaginal; SB=small bowel; IVP = intravenous pyelogram. 


" f 
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TABLE II 


FIBROSIS IN AREA OF TUMOR CAUSING OBSTRUCTION 





RA Stage Progression of Events 
17* Hla Bilateral obstruction (4, 2) 
18 IIIn Bilateral obstruction (2, 1) 
19* IIIA Bilateral obstruction (4, 4) 
20 IIIA Left obstructed (o, 3) 
21 IIIA Left obstructed (o, 3) 


* Fixation on one side, extensive but not fixed disease on the 
other side. 


apy for various causes such as pelvic abscess, 
recurrent tumor or complications neces- 
sitating à colostomy or a diversion proce- 
dure or complications within the pelvis 
conducive to fibrosis. 

2. Five patients (Table 1) with Stage 
HI disease developed ureteral obstruction 
in the area of the parametria and the in- 
volved pelvic wall. 

3. Five patients (Table m1) had ureteral 
obstruction resulting from fibrosis without 
any apparent contributing factor. 

It can be seen from Tables 1, 11, and 11 
that, except for 1 patient, at least 1 kidney 
is functioning well. 

Table rv shows the ureteral status as of 
June 1969. Twenty patents are alive, 13 
with morbidity associated with ileoconduit, 
persistent rectal, or vesicovaginal fistulae, 
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TABLE IV 


PRESENT STATUS OF THE 26 PATIENTS DEVELOPING 
URETERAL OBSTRUCTION POST RADIATION THERAPY 


No. of 
Patients 


Present Status 


Died from complications 
«24 years 


Living with morbidity 
<5 years 


Living with morbidity 
>5 years 


Living and well 
<5 years 


Living and well 
2 $ years 


Living and well 
2 IO years 


Died from intercurrent dis- 
ease or unknown cause 





intermittent symptoms of bowel obstruc- 
tion, and/or chronic genitourinary tract 
infection, and 7 without reported com- 
plaints. Four patients died from the com- 
plications, 1 patient died from unknown 
cause and 1 patient died from intercurrent 
disease. 


SUMMARY 
Ureteral obstruction caused by fibrosis 


without complicating factors is a rare oc- 
currence. 


Tague III 


OBSTRUCTION WITHOUT CONTRIBUTING FACTORS 


Case No. Stage Progression of Events 
22 IIa Bilateral obstruction (3, 3) 
23 IIIA Right obstructed (2, o) Also rectosigmoid stricture 
24. IIg Right obstructed (2,0) Also hemorrhagic cystitis 
25 IIa Right obstructed (4, 0) 
26 Ip Right obstructed (3, o) 
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Approximately 10 per cent of the ureteral 1950. m 
obstructions resulting from disease are re-  ? pir Ak L. pu dier: followin 
. i t tation therapy in carcinoma of cervix an 
lieved by radiation therapy. their treatment. 4m. Y. Obst. £2. Gynec., 196: 
88, 854-866. 
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VIRULENCE INDICES AND LYMPH NODES IN 
CANCER OF THE CERVIX* 


By S. B. GUSBERG, M.D., D.Sc. (Mzp.), KAITY YANNOPOULOS, M.D., 
and CARMEL J. COHEN, M.D. 


NEW YORK, NEW YORK 


E A prior report concerned with indi- 
vidualization of treatment for cervix 
cancer we referred to the critical factors 
concerned with cure by radiotherapy: (a) 
radiosensitivity of the tumor; (b) virulence 
of the tumor; and (c) excellence of treat- 
ment. Ín addition, we offered a protocol 
based upon our Test Dose Technique, 
whereby certain patients were chosen for 
surgery whose lack of response to this 
small dose of irradiation indicated that 
radiotherapy would probably fail to cure 
their disease or might only do so at a level 
of intensity and radiation injury that was 
unacceptable by usual clinical standards. 
In our analysis of those patients trans- 
ferred to surgery because of poor response 
to this test dose of irradiation, we noted 
that a rate of cure had been attained ap- 
proximately halfway between those patients 
with poor Radiation Sensitivity Test (RST) 
response treated solely by irradiation (net 
cure rate 32.5 per cent in Stages 1c and 11) 
and those with good RST response treated 
with irradiation (net cure rate 72.1 per cent 
in Stages IC and 11); in this group trans- 
ferred to surgery because of poor RST re- 
sponse we attained a net cure rate of 56 
per cent. This suggested a virulence factor 
overlapping the radiosensitivity factor that 
affected the outcome of any treatment and 
we proposed the parameter of lymphatic 
invasion by tumor in the original biopsy 
as a prognostic aid that might afford in- 
sight into greater tumor aggression and 
therefore a requirement for more aggressive 
radiotherapeutic or surgical treatment or 


appropriate combinations of these 2 excel- 
lent modalities. 

We have enlarged these studies of vir- 
ulence factors, initiated the study of a host 
factor and present them now in a prelim- 
inary analysis that may contribute to our 
knowledge of lymph node metastasis and 
provide some data upon which we may 
plan appropriate treatment for the more 
extensive stages of cervix cancer. 


VIRULENCE TUMOR FACTORS 
AND HOST FACTORS 
LYMPHATIC INVASION IN BIOPSY 


One can subdivide the problems of radio- 
sensitivity and excellence of radiation treat- 
ment in evaluating the cure of cervix can- 
cer by radiotherapy by a consideration of 
the factors of oxygen tension, protraction, 
fractionation, intensity and synergistic or 
adjuvant chemical agents, but there are 
also qualities in the tumor and its host that 
modify or even defy the competence of 
these therapeutic factors. 

Without serious invasion of the areas of 
authority and study of the radiobiologist, 
one can inspect some histologic properties 
of the biopsy specimen available to the 
clinician that can offer information concern- 
ing metastasis and survival that may be 
more significant than most of the radio- 
graphic techniques employed including 
venography, lymphangiography (direct and 
isotopic), and even pyelography where ob- 
struction is a relatively late event. Since 
failures of treatment are as often related to 
unrecognized metastatic disease as to fail- 
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TABLE I 


GOOD RST AND BIOPSY LYMPHATICS 
(Stage I and II Carcinoma of Cervix) 






Lymphatics negative 
Lymphatics positive 


L and W = living and well. 


ure to control the local lesion, we must be 
alert to these clues of the virulence of the 
tumor. 

In a previous analysis of the radiosensi- 
tivity of cancer of the cervix" we noted 
that failures in those of high sensitivity were 
related in considerable degree to invasion 
of lymphatics in the original or control 
biopsy. We called this simple but appar- 
ently significant observation a virulence 
index to characterize this elusive meta- 
static quality that some tumors possess. 
Relevance to survival has been demon- 
strated for blood vessel invasion in cervix 
and breast cancer specimens??? removed 
at operation. A similar relationship for 
lymphatic permeation in surgical specimens 
to an increased incidence of lymph node 
involvement and decreased survival has 
been shown by several Japanese investiga- 
tors, P^? 

Our studies in irradiated patients were 
conducted for some years and reported to 
this Society in 1967. We have extended 
this group to demonstrate the decreased 
survival in those patients with lymphatic 
invasion in the original biopsy who have 
had a good RST response but who nonethe- 
less developed recurrence or succumbed to 
their disease following radiotherapeutic 
treatment. This sign of increased virulence 
is illustrated in Table 1. To correlate with 
these survival figures we have also studied 
our patients treated by radical hysterec- 
tomy in Stage 1 and r1, either primarily or 
due to poor RST response, and once again 
we can demonstrate a correlation between 
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Tase II 


BIOPSY LYMPHATICS AND LYMPH NODES 
(Carcinoma of Cervix) 


M A ette in i a i AI MIN i a a A 


Positive Lymph 


Cervical No. of Nodes 
Lymphatics Patients | ————————— ——— 
No. Per Cent 
Positve 36 16 44 
Negative 67 3 4 


lymphatic permeation in the original biopsy 
and an increased incidence of lymph node 
metastasis (Table 11). These observations 
are not only important prognostically but 
could direct our attention toward the re- 
quirement for more aggressive treatment 
in this special group of patients. 


STROMAL RESPONSE 


In our effort to assay the host response 
of patients with cervix cancer we studied 
that much neglected zone: the stroma sur- 
rounding the tumor. In order to seek clues 
to the patient’s immunologic response to 
her tumor we counted the round cells in 
the stroma; £.e., the lymphocytes, plasma 
cells and monocytes surrounding the tumor 
cells in the biopsy and in some cases in the 
surgical specimen. This relatively crude 
but simple evaluation afforded us some in- 
sight into this area, for these preliminary 
observations indicated an inverse relation- 
ship-the presence of stromal response and 
absence of positive lymph nodes (Table 
ur). To be certain, we must enlarge this 


Taste III 


STROMAL RESPONSE AND LYMPH NODES 
(Carcinoma of Cervix) 


Positive Lymph 
Lymphocyte No. of Nodes 
Response Patients 
Per Cent 
Good response 36 13.8 
Poor response 18 66.6 





a” 


- 
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phase of our study by more sophisticated 
immunologic methods. Our initial studies 
indeed tend to support the significance of 
lymphocytic infiltration as a host tumor 
restraining factor, as suggested in breast 
tumors by the work of Black e al.} Cutler 
et al. and Hultborn and Tórnberg.' 


TUMOR DIFFERENTIATION 


It.is recognized widely that the hazard 
of sampling error is alway present in grad- 
ing tumors from a diagnostic biopsy, but we 
can reduce this error by multiple samples. 
We must also recognize the accuracy of the 
pathologists’ aphorism that one “makes 
the diagnosis by the most differentiated 
area but makes the prognosis by the least 
differentiated." Many investigators have 
stressed the importance of clinical staging 
of cervix cancer for prognosis, dismissing 
grading as relatively inconsequential. This 
opinion has been challenged in recent years 
by the work of Glucksmann,*? Dobbie ez 
al.,> and Blomfield e aL? for they have 
shown that grading of the tumor does have 
prognostic significance and can add an- 
other dimension to clinical staging in the 
evaluation of the virulence of a tumor. This 
relationship has also been demonstrated in 
breast cancer by Bloom, Haagensen," and 
in cancer of the endometrium by our own 
group," and others. Our present study of 
this factor is in accord with this thesis, for 
we can demonstrate a correlation in our 
surgical material between lack of tumor 
differentiation and the presence of involved 
lymph nodes (Table rv) and some correla- 
tion between differentiation and stromal 
response (Table v). 


DISCUSSION 


In our search for biologic factors that 
can help us choose between the 2 excellent 
modalities of treatment for carcinoma of 
the cervix (radiotherapy and radical sur- 
gery), we have been guided by the knowl- 
edge that these treatments offer an approxi- 
mately equal cure rate and morbidity rate 
in the operable stages (Stage 1 and 11) of 
this disease.? Assuredly the empiric method 


Cancer of the Cervix 





275 
TaBLe IV 
GRADE AND LYMPH NODES 
(Carcinoma of Cervix) 
Positive Lymph 
Nodes 
Grade 
Per 
No Cent 
Differentiated 
Grade I o o 
Undifferentiated 
Grades II and IH 31 13 42 


of comparing cure rates from various in- 
stitutions, while offering us models for 
quality control, can no longer give us sub- 
stantive leads for individualization and 
improvement in treatment by increasing 
cure and diminishing injury. Therefore, we 
must turn to the analytic approach and 
utilize the knowledge of biologic factors 
available clinically or from the increasingly 
sophisticated laboratory studies of tumor 
cell kinetics. The complexity of some cur- 
rent approaches to tumor cell biology and 
the gaps in our knowledge about translat- 
ing them to therapeutic action has per- 
suaded us to rely, for current practice, on 
the parameters of tumor virulence avail- 
able to us clinically. 

We have demonstrated that a test dose 
of radiation can help us discriminate be- 
tween those patients whose tumors will 


TaBLe V 


GRADE AND STROMAL RESPONSE 
(Carcinoma of Cervix) 


Good Stromal 
No. of Response 
Grade 
Patients Per 
No. Cent 
Differentiated 
Grade I 21 16 76 
Undifferentiated 
Grades IT and UI 31 16 $1 
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TaBLe VI 


LYMPH NODES AFTER RADIOTHERAPY 


No. of Patients 
Stage No. of Patients | with -+Lymph 
Nodes 





respond readily to an acceptable intensity 
of radiation and those where unresponsive- 
ness might incur a greater radiotherapeutic 
debt, suggesting the usefulness of radical 
surgery in this group." We have suggested 
now that lymphatic invasion in the biopsy 
can give us a clue to the aggression of the 
tumor, the stromal response offers a crude 
index of the immunologic response of the 
host and the differentiation of the tumor is 
a simple assay of the percentage of tumor 
cells still available for replication. It seems 
logical to use these parameters for indi- 
vidualization of treatment.* 

Some years ago in an effort to evaluate 
the efficacy of radiation in destroying can- 
cer in lymph nodes, we subjected a group 
of patients to retroperitoneal lymphaden- 
ectomy at a sultable period after healing 
of their primary cervical lesion by radio- 
therapy. This proved disastrous therapeu- 
tically because of the high rate of morbidity 
produced by the cumulative effect of radical 
surgery on radical irradiation, but it did 
offer data suggesting that radiotherapy 
surely had the capacity to destroy cancer 
in some lymph nodes.!° We have returned 
to the belief that combinations of surgery 
and radiotherapy, carefully modulated, 
may be of value in patients whose indices 
of virulence suggest the requirement for a 
greater therapeutic effort than offered in 
the usual case. We can construct a thera- 
peutic scheme based upon the Clinical 
Biologic Profile of the tumor derived above: 

* It may be interesting to note that of the 11 patients whose 
ida ea all 3 virulence indices, positive lymph nodes were 
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. Clinical Stage 

2. Radiosensitivity Test (RST) 

3. Indices of Virulence 

a. Lymphatic Penetration in Biopsy 
b. Stromal Response 

c. Histologic Grade 


By the use of such data, readily attain- 
able clinically, one can make a logical de- 
cision for individualization of treatment 
with the conviction that a greater intensity 
of treatment is admissible in patients with 
tumors of high virulence, with the possibil- 
ity of cure in the face of a higher complica- 
tion rate where it is clear that more cus- 
tomary treatments will usually fail. One 
can also take comfort in recognition of 
factors that allow lesser therapeutic aggres- 
sion for tumors of lesser virulence where a 
higher rate of complication 1s unacceptable. 


CONCLUSION 


We propose a therapeutic protocol based 
upon this clinically obtainable information: 


Group A. RST good: virulence indices 
low. Radiotherapeutic treatment to 
average intensity 

Group B. RST good: virulence indices 
high. Radiotherapeutic treatment to 
high intensity including parametrial 
and paraaortic fields 

Group C. RST poor: virulence indices 
low. Radical hysterectomy 

Group D. RST poor: virulence indices 
high. Radical hysterectomy + postop- 
erative parametrial and paraaortic ir- 
radiation. 


This therapeutic scheme is designed to 
avoid penalizing the patient with a tumor 


Taste VII 


PROFILE OF VIRULENCE INDICES IN 
CARCINOMA OF CERVIX 


1. Clinical Stage 
2. Radiosensitivity Test (RST) 
3. Indices of Virulence in Biopsy 
a. Lymphatic penetration 
b. Stromal response 
c. Histologic grade 
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THE ACCURACY OF LYMPHANGIOGRAPHY IN 
CARCINOMA OF THE UTERINE CERVIX* 


. By M. STEVEN PIVER, M.D.,f SIDNEY WALLACE, M.D.,t and JOSEPH R. CASTRO, M.D.$ 


HOUSTON, TEXAS 


THE survival rate of patients with ad- 
vanced carcinoma of the cervix has in- 
creased only slightly despite improved con- 
trol of tumor in the irradiated area with 
megavoltage radiotherapy. Patients whose 
primary tumor is controlled have an in- 
creased likelihood of distant spread. At 


"^ M. D. Anderson Hospital, the survival rate 


in Stage 1114 cervical carcinoma has gone 
only from 41 to 45 per cent and in Stage 
IIg from 31 to 36 per cent in the kilovoltage 
and megavoltage eras respectively. A 
prime reason for this is the high incidence 
of lymph nodal metastases in advanced 
cervical cancer, many of which are outside 
the 15X15 cm. pelvic portals utilized with 
the 22 mev. betatron. Improved results 
with extended radiation fields may be pos- 
sible with accurate assessment of the ex- 
tent of disease. This cannot be accom- 
plished by palpation alone. 

Roentgenographic assessment has been 
confined to chest roentgenograms, intra- 
venous pyelograms, and bone surveys. In 
advanced carcinoma of the cervix, this 
must be expanded to include lymphangiog- 
raphy and, when needed, venography. 

This presentation (1) outlines strict diag- 
nostic criteria for lymphangiographic in- 
terpretation of carcinoma and (2) evalu- 
ates the accuracy of lymphangiographic 
diagnosis in advanced cervical carcinoma. 


MATERIAL AND METHOD 


All patients (103) with carcinoma of the 
cervix seen at M. D. Anderson Hospital 


from 1961 to 1969 who had lymphangiogra- 
phy as well as biopsy of appropriate lymph 
nodes are included. Initially no attempt 
was made to select patients. In the last 
several years, however, all patients with 
large bulky lesions, including Stage Il or 
greater, were Included. All the roentgeno- 
graphic studies, £e, lymphangiograms, 
urograms, chest roentgenograms, arterio- 
grams, and inferior venacavagrams, were 
evaluated by one of the authors (S.W.) 
without knowledge of surgical findings. 


DIAGNOSTIC CRITERIA 


Interpretation of the lymphangiogram 1s 
based on evaluation of a technically ade- 
quate examination of both the lymphatic 
phase (the initial roentgenograms taken at 
completion of the injection) and the nodal 
phase (the 24 hour roentgenogram). 

The 24 hour roentgenogram allows eval- 
uation of the nodal architecture macro- 
scopically without the presence of lymphatic 
channels. Frequent nodal and lymphatic 
abnormalities found in these studies are 
listed in Tables 1 and u. The normal lymph 
node has a granular pattern with an oval 
or kidney shape. Ín contrast, abnormal 
lymph nodes of any etiology frequently are 
more rounded and may have a definite 
filling defect caused by tumor deposition, 
which most frequently causes irregularities 
along the periphery of the lymph node. 

The most reliable criterion for identify- 
ing metastasis is the presence of a nodal 
defect not traversed by lymphatics. This 


- * Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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TABLE I 


CRITERIA— ABNORMAL LYMPHANGIOGRAM 
LYMPHATIC PHASE 


1. Filling defect in a node not traversed 

by lymphatics 
2. Lymphatic obstruction and/or distortion 
3. Collateral 


Lymphatic—lymphatic 
circulation «C Lymphatie venous 
Lymphatic—prelymphatic 
4. Lack of normal number of lymphatics on initial 
examination 
5. Stasis of contrast medium in lymphatics on 24 hour 
examination 


requires scrutiny of lymphatic and nodal 
phases in multiple roentgenographic pro- 
Jections. Although this phenomenon is seen 
in other diseases with localized destruction 
in a node (e.g., abscess or caseation necro- 
sis), in a patient with carcinoma of the 
cervix, metastasis must be the primary con- 
sideration. 

When the lymph node is replaced com- 
pletely by metastatic disease, there 1s no 
nodal opacification. Total nodal replace- 
ment can be inferred 1f there is associated 
obstruction or distortion of the normal 
lymphatic pathways. There are normally 
3 major iliac lymphatic trunks in the pelvis 
which are more or less parallel and lie 
along the major iliac vessels. The presence 
of less than 3 lymphatic pathways or com- 
plete obstruction in a technically adequate 
study are secondary evidence of metastasis 
(Table 111). This secondary evidence should 
be confirmed by other studies such as 
venography, intravenous pyelography, or 
possibly arteriography. When venography 
demonstrates an impression of a mass on 


TAsrLx II 


CRITERIA-ABNORMAL LYMPHANGIOGRAM 
NODAL PHASE 


I. Filing defect (partial replacement) crescent 
deformity 

2. Complete replacement 

3. Rounded lymph node 
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the vein in the area of lymphatic obstruc- | 
tion, one may be fairly certain that this 
represents metastatic disease. Obstruction 
of the inferior vena cava by externally 
placing a balloon or other compression de- 
vice at its bifurcation results in maximum 
dilatation of the external iliac veins and 
opacification of the internal iliac veins.? 
This provides additional information about 
the internal iliac lymph nodes, which are 
not uniformly filled by lower extremity 
lymphangiography. 

Lymphatic obstruction may or may not 
be associated with collateral circulation. ... 
Lymphatic to lymphatic collaterals lead 
to the opacification of channels ordin- 
arily not visualized. This must be differ- 
entiated from such anomalous channels as 
the circumflex iliac. Prelymphatic or para- 
lymphatic pathways include the inter- 
stitial, perivascular, and perineural spaces; 
the body’s potential cavities (pleural, 
pericardial, and peritoneal); and all those 


| pathways which transport lymph from the 


cell via nonendotheliallined channels to 
the well defined endothelial-lined lymphat- ` 
ics. Retrograde flow into these avenues 
Is a manifestation of lymphatic obstruction 
and collateral circulation. Another alter- 
nate pathway, lymphaticovenous anas- 
tomosis, the direct communication between 
a lymphatic vessel and vein, is utilized 
primarily when there is lymphatic obstruc- 
tion. 

Lymphatic obstruction may be the result 
of pelvic or retroperitoneal fibrosis or of 
surgical intervention. In the absence of 
these factors, lymphatic obstruction is most 
frequently caused by metastatic disease. 


Tague HHI 


EVIDENCE OF METASTASIS 


Definite Evidence of Metastasis 
1. Nodal defect not traversed by lymphatics 


Secondary Evidence of Metastasis 


I. Total replacement of lymph nodes 
2. Lymphatic obstruction with or without collateral 
circulation 
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Stasis of contrast material in the 
lymphatics found at the 24 hour examina- 
tion often is caused by lymphatic obstruc- 
tion. This finding may be present without 
obvious interruption of the normal path- 
ways and may be attributed to an increased 
central venous pressure as In congestive 
failure or constrictive pericarditis. Most 
frequently, local stasis 1s unexplained and 
may be the result of a chemical lymphangi- 
tis. 

We therefore give the following interpre- 
tations of our findings on lymphangio- 
grams: positive—unequivocal evidence of 
disease; suspicious—requires further evalu- 
ation, especially by venography; or nega- 
tive—no evidence of macroscopic disease 
in the visualized lymph nodes. Only the 
positive diagnosis is of any significant 
clinical use. 


RESULTS 


Of the 103 cases in this study, 41 were 
diagnosed as positive for metastatic dis- 
ease, later confirmed by biopsy. As shown 
in Table tv, only 1 lymphangiogram was 
diagnosed as positive with the subsequent 
biopsy proving negative. Forty-nine were 
negative on both roentgenographic eval- 
uation and histologic study. Another 12 had 
negative interpretation on lymphangiog- 
raphy but proved to be positive on biopsy. 
When a definite positive diagnosis was 
made, the accuracy was 97.6 per cent (41 
of 42). Therefore, on a roentgenographic 
basis only, at least 40 per cent of the 
group (41 of 103) had definitely positive 
lymph node disease that could not be de- 


Tare IV 


CORRELATION OF LYMPHANGIOGRAMS 
AND BIOPSIES 


Lymphangiogram Biopsy No. 
Positive Positive 41 
Positive : Negative I 
Negative Negative 49 
Negative Positive I2 

Total 103 
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TABLE V 
POSITIVE BIOPSIES 


Lymphangiogram and biopsy positive 4I 


Lymphangiogram negative—biopsy positive — 12 


Total positive biopsies 53 


duced from palpatory findings. As seen in 
Table v, of the 53 patients with positive 
biopsy specimens, we were able to diagnose 
41 (77.7 per cent) by lymphangiography. 

Table vr lists the groups of lymph nodes 
biopsied. In the group with positive roent- 
genographic and biopsy evidence of malig- 
nancy, there were 14 with positive aortic 
lymph nodes and 1o with disease in the 
common iliac area. Most of these were 
beyond the usual field of pelvic irradiation 
for cervical carcinoma. 

Only 1 patient in this series had had a 
pelvic lymph node biopsy prior to the 
lymphangiography. However, 34 women 
had had previous pelvic irradiation (Table 
vil). It is stressed that, even in the 15 
patients with previous irradiation who had 
both roentgenographic and histologic proof 
of recurrence, previous irradiation did not 
invalidate the interpretation of the sub- 
sequent lymphangiogram. 

Fight patients were excluded from the 
study because the abnormal lymph node 
seen on lymphangiography was still present 


Taste VI 


GROUPS OF LYMPH NODES BIOPSIED* 


Pos.{- Neg.l- Neg.$- 

Lymph Node Group Pos.t§ Neg.§  Pos.t$ 
Aortic I4 69 6 
Common iliac IO 41 o 
External iliac 20 45 7 
Internal iliac I 37 o 
Obturator O 36 5 
Inguinal 2 o O 
Supraclavicular I Oo o 


* Does not include actual numbers of lymph nodes, only 
groups. 

t Does not include negative lymph nodes removed at the same 
time, 

t E ET diagnosia. 

§ Biopsy diagnosis. 
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on follow-up roentgenograms obtained 
shortly after surgical exploration. This 
emphasizes the value of careful monitoring 
of the lymph node biopsy by roentgenog- 
raphy during the operation. 


DISCUSSION 


The place of lymphangiography as a 
diagnostic method in evaluating cancer pa- 
tients has never been fully established. 
We believe that this is mainly the result of 
two factors: (I) strict criteria are not 
followed in making a definite diagnosis of 
metastatic disease; and (2) physicians are 
discouraged by so-called false negative 
studies. Our experience of diagnosing 41 


o 
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TABLE VII 


PREVIOUS IRRADIATION 


Pos.*-Pos.1 Neg.*—-Neg.1 Neg.*—Pos. f 


15 14 


A 


Previous Lymph Nodal Biopsy 


* Lymphangiogram diagnosis. 
t Biopsy diagnosis. 


of 42 (97.6 per cent) as definitely positive 
for metastatic disease, which was con- 
firmed by biopsy of the exact group of 
lymph nodes, was made possible by follow- 


b 





16. 1. (a) Normal lymphatic phase with afferent channels entering at the periphery and efferent 
channels leaving at the hilum. (4) Normal nodal phase. 





ic. 2. Absence of 1 of the 3 lymphatic channels with 
filling defects in the external iliac lymph nodes, 
which are not traversed by lymphatics. 


ing the strict criteria previously outlined. 
The second objection, ż.e., false nega- 
tives, supports our contention that only a 
diagnosis of definitely positive disease is of 
any clinical use. This 1s because metastases 
less than 3 mm. in diameter will not cause 
a significant defect in the lymph node to 
be detectable by roentgenographic exam- 
ination. Moreover, all pelvic and aortic 
lymph nodes are not filled by the contrast 
material. These two facts readily explain 
why a roentgenogram could be called nega- 
tive and a subsequent biopsy be positive. 
Figure 1, a and å, illustrates the normal 
architecture of a lymph node with its 
afferent and efferent lymphatics. In con- 
trast, Figure 2 shows only 2 of the normal 
lymphatic channels with a filling defect 
in the distant lymph nodes. In addition, 
no lymphatics traverse these nodes. How- 
ever, we do not always have such con- 
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clusive evidence of metastasis. In Figure 3, 
we see lymphatic obstruction in the region 
of the left common iliac area. The subse- 
quent inferior venacavagram (Fig. 4) 
shows a defect in the left common iliac vein 
in the region of the lymphatic obstruction. 
These two findings allow us to make a 
definite diagnosis of metastatic disease 
based on secondary evidence. 

Previous pelvic irradiation does not dis- 
tort the lymphatic channels or the nodal 
architecture; therefore, subsequent lymph- 
angiographic interpretation 1s still accurate. 

The fact that there were 14 patients with 
both positive roentgenographic and biopsv 
evidence of aortic disease in addition to 10 
patients with similar findings in the com- 
mon iliac areas supports the usefulness of 
lymphangiography, because with conven- 
tional pelvic irradiation for carcinoma of 





lic. 5. Complete lymphatic obstruction at the level 
of the left common iliac vessels. 
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disease 1s made. Irradiation fields are ex- 
tended to the top of L-4 when positive ex- 
ternal iliac lymph nodes are seen and to 
T-12 when positive common iliac or aortic 
lymph nodes are diagnosed. Conclusions 
about extended field irradiation cannot vet 
be assessed. 


CONCLUSIONS 


I. Adherence to strict diagnostic cri- 
teria results in a high degree of accuracy in 
positive lymphangiograms. 

2. Negative lymphangiograms are not 
useful clinically. 

3. Inferior venacavagraphy may assist 
in evaluation of lymphatic obstruction. 


Joseph R. Castro, M.D. 
Department of Radiotherapy 
The University of Texas 
M. D. Anderson Hospital 

and Tumor Institute at Houston 
Texas Medical Center 
Houston, Texas 77025 
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THE VALUE OF PELVIC VENOGRAPHY AND 
LYMPHOGRAPHY IN THE CLINICAL 
STAGING OF CARCINOMA OF 
THE UTERINE CERVIX 


ANALYSIS OF 105 PROVEN CASES BY SURGERY 


By K. FRANCIS LEE, M.D.; ROY GREENING, M.D., SIMON KRAMER, M.D., 
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GEORGE A. HAHN, M.D.“ KOSON KURODA, M.D.‘ SHU-REN LIN, M.D., 
and WILLIAM W. KOSLOW, M.D. 
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[^ A significant number of patients with 
clinically early cancer of the uterine 
cervix, regional lymphatic metastases may 
be present but undetected by the usual 
diagnostic methods.*:5 1:1229 Tn an attempt 
to improve the accuracy of clinical staging 
of carcinoma of the uterine cervix and to 
aid in the management of such patients, a 
study of combined lymphography and pel- 
vic venography was undertaken. 


MATERIAL 


Lymphography and pelvic venography 
were performed on over 300 patients with 
pelvic malignancy from 1962 to 1968 at 3 
Medical Centers: Thomas Jefferson Uni- 
versity Hospital; Yonsei University Sever- 
ance Medical Center; and Jersey City 
Medical Center, New Jersey College of 
Medicine. Of this group, 175 patients had 
cancer of the uterine cervix and were se- 
lected for this evaluation. The age range of 
the patients of this series was from 26 to 72 
years. 

Since this study was to detect early 
extension of the neoplasm, in the majority 
of the patients selected the carcinoma 
was in Stages 1 and m as defined by the 
International Classification. Twenty-one 
cases of advanced carcinoma were also 
included in order to establish typical find- 
ings for venographic and lymphographic 


involvement. Cases of carcinoma in situ 
or fundal adenocarcinoma are excluded 
from this report. 

Lymphography was performed in 145 
patients. One hundred and five patients 
were operated on with 12 deaths occurring 
within a period of several months following 
surgery. Of the latter patients autopsies 
were performed on 7. Several of these 
deaths were due to complications of surgery 
and several to unsuspected distant 
metastases. 

Five patients were treated with chemo- 
therapy and 51 with irradiation (Table 1). 
It is not our purpose to present the results 
of therapy at this time. 


TECHNIQUE 


Initially, lymphography was performed 
prior to venography but superimposition 
of opacified lymphatics and lymph nodes 
was found to be confusing in detailed 
analysis of the pelvic veins (Fig. 1). Hence, 
the venography was performed first in 
this sequence of studies. Two different 
approaches to venography have been 
studied: (1) bilateral femoral vein injec 
tion with external inferior vena cava com- 
pression; and (2) intraosseous injection of 
contrast medium. The intraosseous method 
results in somewhat better visualization 
of the venous plexus of the uterus, bladder 
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Washington. 
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TABLE I 


ANALYSIS OF 175 PATIENTS WITH CARCINOMA OF THE CERVIX 





| 


| Venogram 


Lymphogram | 


Therapy (primary) 





Stage No. Cavagram | Uni | —— - | E — — — —— — — 
Urogram piacere | Surgery Irradiation | Chemotherapy 
| 86 86 64 (1) hs 13 O 
— — ? x | s ( 
ITA 4 4 42 | 2. | I 
IIB 21 2 I 20 | À | [2 
| | 

[II 12 I2 I2 (1) 4 8 O 
IV 9 () Fi O | c 
175 t75 145 (2) 105 $1 | 5 


and about the sacrum. However, because 
of the high patient discomfort, frequent 
necessity for general anesthesia and greater 
complexity of the procedure, this method 
has been limited to obese patients in whom 
adequate external vena caval compression 
cannot be obtained. 

Because of some variations in technique 


which we feel are quite significant, a brief 


description of each method is presented. 


FEMORAL VEIN VENOGRAPHY 

As with arteriographic procedures, we 
have found premedication with meperidine 
50 to IOO mg., nembutal 100 mg., and 
benadryl so mg. an excellent and fre- 
quently necessary sedation for patient 
comfort. 

A number of patients have been studied 
with teflon catheters of O.D. 0.095 inches 
and I.D. of 0.085 inches placed in each 
femoral vein using the Seldinger technique. 
More recently a disposable Longdwell 18 
gauge teflon catheter needle (Fig. 24) has 
been introduced into each femoral vein and 
advanced about 10 cm. above the puncture 
site. In this way, the tip usually will be 
found to lie near the junction of the ex- 
ternal iliac and hypogastric veins. A com- 
pression belt utilizing an inflatable rubber 
bladder or balsa wood block is placed 
slightly to the right of the umbilicus and 
tightened enough to compress the vena 


cava (Fig. 25). A little practice is neces- 
sary to find the correct amount of pressure 
which is usually just below that which pro- 
duces patient discomfort. 

Thirty cc. of warmed contrast medium, 





liG. 1. Femoral venography performed after bilateral 
lymphography. The anatomic details of the iliac 
veins and the inferior vena cava are obscured by 
the superimposed iliac and paraaortic lymph 
nodes. 





liG. 2. (£) A catheter needle (modified Rochester or 
Longdwell) 18 gauge, 6 inches. A plastic stylet (b) 
is fitted into the plastic catheter (a) following the 


puncture of the femoral vein. The catheter with 
stylet is gently advanced about 10 cm. so that the 
tip of the catheter is placed in the external iliac 
vein near the union with the hypogastric vein. The 
smooth surface and blunt tip of the plastic stylet 
(c) prevents accidental perforation of the venous 
wall while advancing the catheter. (B) Abdominal 
compression device, consisting of a compression 
band (a), a rubber balloon (b), a pump (c), and a 
pull-string (d). 


meglumine diatrizoate 60 per cent, is in- 
jected through each cannula in 2 seconds. 
Serial roentgenograms are obtained at 2 
per second for 2 seconds. At this time the 
compression is quickly released and addi- 
tional roentgenograms of 1 per second for 
4 seconds are obtained. 

The abdominal compression, properly 
done, allows filling of the hypogastric, lat- 
eral sacral, uterine and vesical veins? 
(Fig. 3, Æ and B). Following release of the 
compression, the common iliac veins and 
the inferior vena cava will be outlined. 


INTRAOSSEOUS VENOGRAPHY 

The pelvic veins can be outlined by intra- 
osseous injection of contrast medium into 
the pubic bones, ischial tuberosities, iliac 
crests or the greater trochanters of the 
femurs.!^?02539 In our experience the in- 
Jections into the greater trochanters have 
been most consistently useful. The pro- 
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cedure can be performed employing the 
previously described sedation and good lo- 
cal infiltration of the periosteum, but 
many patients will still have considerable 
discomfort; hence, one usually has to resort 
to general anesthesia. With the patient 
supine, the feet are placed in internal ro- 
tation and maintained with tape. A 16 
gauge bone biopsy or aspiration needle 1s 
introduced into each greater trochanter, 
usually with the aid of light tapes with a 
small hammer. Again 25 to 30 cc. of the 
warmed meglumine diatrizoate 60 per cent 
solution is injected through each needle in 
about 5-10 seconds. Filming is begun near 
the end of the injection and is made at a 
rate of 1 per second for § seconds and 1 
every 3 seconds for 3 more exposures. 

At the end of each procedure, several 
abdominal roentgenograms are obtained to 
visualize the urinary tract. 


LYMPHOGRAPHY 


A day or more following the pelvic venog- 
graphy, lymphography was performed on 
145 patients. In 2 of the 145 patients stud- 
ied, it was possible to cannulate only one 
lower extremity. Lymphography resulted 
in visualization of the lymphatics and 
lymph nodes in only one iliac area, but in 
fairly good demonstration of the lympha- 
tics in the sacral lymph node region and 
the lower paraaortic groups. 

The technique of lymphography is es- 
sentially as described 1n the literature.!® 16:28 
The lymphatic channels in each foot are 
visualized with patent blue violet. Under 
local anesthesia they are cannulated and 
8—10 cc. of ethiodol is injected over about 
a 60-90 minute period. Roentgenograms 
are obtained at the conclusion of injection, 
in 24 hours and in 1 month. A stretcher 
especially designed to obtain roentgeno- 
grams of the extremities, pelvis, abdomen, 
and chest with minimal change in patient 
position has been very helpful." 

In addition to anteroposterior, lateral, 
and oblique roentgenograms of the pelvis 
and abdomen, a roentgenogram with 45° 
cephalad angulation of the roentgen tube 
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Fic. 3. (4) The compression band is wraped around the patient's waist at the level of the umbilicus. The bal- 
Joon is then placed under the compression band slightly lateral to the umbilicus towards the right and the 
side belts are fastened. The balloon is inflated until the pressure reaches slightly below the systolic pressure. 
There is retrograde filling of the hypogastric and presacral venous plexus. The external and common iliac 
veins are smooth without deformity. Normal pelvic venogram. (B) A 52 year old patient with Stage 1 
carcinoma of the cervix. In retrospect the left hypogastric (h) and obturator veins (o) appear to be slightly 
displaced laterally with an equivocal indentation (arrow). The venogram was initially considered to be 
within normal limits. At operation, there were a few metastatic lymph nodes in the obturator fossa. 


with the central ray passing through the projections will be separated clearly with 
sacrum has added much information. Many this angulation (Fig. 58). If uncertainty 
lymph nodes superimposed in the other still exists about one or more lymph nodes, 





Fic. 4. (4) A 38 year old female with carcinoma of the cervix, Stage 1B. The venogram without compression 
shows no definite evidence of mass lesion. (B) The compression venogram, however, shows indentations of 
the hypogastric and external iliac veins due to lymph node metastases (straight and curved arrows). 


to 
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Fic. 5. (4) A 34 year old female with carcinoma of the cervix, Stage 1. Anteroposterior and oblique views 
were considered to be within normal limits. (B) The “inlet view” of the pelvis, however, clearly demon- 
strates irregular filling defects in the external iliac lymph nodes (arrows) on the left side. 


tomograms (Fig. 6, inset) are of great value 
in obtaining more detailed morphology of 
the questionable lymph nodes. ®2 


RESULTS AND DISCUSSION 


Operations were performed on 105 of the 
patients studied. Of this group, 24 were 
found to have pelvic metastatic disease. 
The use of pelvic venography to detect such 
disease has been reported by others,® 10.17.30 
but its employment in combination with 
lymphography has not been extensively 
documented.? 18.2 

The changes of metastatic disease re- 
flected in the pelvic venograms of these 24 
patients are summarized as follows: 


(1) Complete obstruction of the major 
veins, external iliac, or inferior vena 
cava, with extensive collateral circula- 


(2) 


tion was observed in 4 patients (Fig. 6, 
A and B: and 7). 

Partial obstruction of the major veins 
with collateral channels was seen in 5 
patients (Fig. 8). 

Indentation or displacement of the 
major veins without demonstrable col- 
lateral was seen in 6 patients (Fig. 9). 
Indentation or displacement of smaller 
veins without collateral channels was 
demonstrated in § patients (Fig. 4, 4 
and P). 

Probable normal venogram was noted 
in 3 patients. In retrospect, 1 of them 
is abnormal (Fig. 3B). 

A normal venogram was seen in 3 
cases (Fig. 34). 

A combination of 2 or more of the above 
findings was noted in 6 cases. 
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Fic. 6. (4) A 38 year old patient with carcinoma of the cervix, Stage 114. Complete neoplastic occlusion of the 
common iliac vein and proximal portion of the external iliac vein on the left side. (B) The lymphogram 
shows equivocal filling defects in the external iliac lymph nodes (arrow). (zset) The tomogram, however, 
clearly demonstrates irregular marginal defects of the lymph nodes, typical of metastases. 


The intravenous urograms of these 24 
patients showed nonfunction of one kidney 
in 3 instances and varying degrees of hydro- 
nephrosis in 7 patients: marked in 2, mod- 
erate in 3, and slight in 2. 

The Iv mphographic findings in these 24 
patients with metastatic disease are as fol- 
lows: 

(1) Lymphatics: In 14 patients, varying 
degrees of lymphatic obstruction were 
manifested by dilatation of the afferent 
lymphatic channels, stasis, extravasa- 
tion, and reflux of contrast medium 
into the collateral channels in the vicin- 


Fic. 7. A 44 year old female with Stage 1 lesion. The 
left common iliac vein is completely obstructed 
and there is an indentation of the external iliac 
vein. Note the collateral circulation developed via 
the iliolumbar vein, lumbar vertebral plexus, and 
presacral venous plexus. 
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liG. 8. A 42 year old patient with Stage 114 lesion. 
There is a diffuse narrowing of the left external and 
common iliac veins (curved black arrows) with 
collaterals via obturator and pubic veins as well as 
the vesical and presacral plexuses (white arrows). 
Slight indentations are also seen in the right com- 
mon iliac vein (straight black arrows). 


ity of the involved lymph nodes (Fig. 
10/4: and 11/7). 

(2) Lymph Nodes: Enlarged lymph node 
filling defects were demonstrated in 10 
patients (Fig. 105; and 118). En- 
larged lymph nodes without demon- 
strable filling defects were noted in 1 
instance. Normal sized lymph nodes 
with equivocal filling defect were seen 
In 2 cases, whereas 5 other lympho- 
grams were within normal limits. 


The reported lymphographic accuracy of 


metastatic lymph nodes in gynecologic car- 
cinoma varies considerably; depending on 
the RU EROIS, its range 1s from 65 to 92 per 
cent. 1,2,8,24, 26 Y 
accuracy in the diagnosis of lymph node 
metastases 1s closely related to the clinical 
stage of the lesion. 

The comparative diagnostic accuracy 
between venography and lymphography is 


shown in Table 11. The diagnostic yields of 


In our opinion, the rate of 
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pelvic venography in Stage 1 are signifi- 
cantly higher than those of ly mphography, 
the ratio being 8 to 5. In Stage II, an equal 
number of positive findings were demon- 
strated, whereas a higher incidence of pos- 
itive ly Mhora MS was seen in Stage III. 

The venograms of I9 patients and the 
lymphograms of 17 patients in this group 
of 24 were found to have histologic proof 
of metastatic disease. In the analysis of the 
roentgenograms, 2 of the venograms were 
falsely interpreted as indicating metastatic 
disease. Each showed displacement of a 
major vein. In 1 instance, this was found 
to be due to a tortuous iliac artery and in 
the other due to large inflammatory lymph 
nodes. 

Similarly, the lymphograms of 2 patients 
vere falsely interpreted as representing 
metastatic disease. The abnormal lymph 
nodes in I patient were due to inflamma- 
tory hyperplasia (Fig. 12, Æ and B) and in 
the other to focal fibrosis. 

In these 24 patients, the pelvic veno- 


grams of 4 and the lymphograms of 5 were 
felt to be negative for the presence of 


metastatic disease. An interpretation on 


te, 


^ 


` 





FIG. 9. A 52 year old patient with Stage ris lesion. 
Multiple segmental narrowings are seen in the ex- 
ternal and common iliac veins bilaterally due to 
diffuse lateral extension of the disease (arrows). 
No collateral channels are demonstrated. 


- 
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Fic. 10. (4) A sg year old patient with Stage mB lesion. The afferent lymphatic channels are irregularly 
dilated with several collateral channels. (B) The 24 hour lymphogram shows enlarged matted iliac lymph 
nodes with extensive filling defects due to metastases. 


one of these venograms was made in spite 
of poor filling of the hypogastric veins and 
was felt to be normal. The authors would 
now not render an opinion on the basis of 
such unsatisfactory roentgenograms. 

Of the 5 patients with normal lympho- 
grams, I was a unilateral study in which 
only one side of the pelvis was filled with 
contrast material. It happened that there 
were lymph node groups on the contra- 
lateral side which contained metastatic 
disease. One of the areas of deficiency with 
present lymphographic techniques is that 


the medially placed pelvic lymph nodes, 
which are usually the first involved in 
metastatic disease from the cervix, gener- 
ally are not outlined. The other major 
group of lymph nodes usually involved with 
metastatic disease, the hypogastric group, 
is also difficult to fill by lymphography, but 
the area is well demonstrated by pelvic 
venography?1*? (Fig. 15, /7-C). 

[n a few instances in the urographic 
study, pressure on the bladder or ureteral 
compression and/or displacement may be 
the only indication of metastatic deposits. 


TABLE Il 


COMPARATIVE DIAGNOSTIC ACCURACY 
Venography vs. Lymphography 


(24 proven metastases in 105 operated cases) 








| Positive 


St Proved Venogram 
^ ave f "I 
Bc Metastases Positive 
| | Lymphogram 
| IO 4 
[I | IO | 7 





Positive | Positive | 
Lymphogram | Venogram | V/L 
Negative Negative | ratio 
Venogram Lymphogram 
| | 5/0 
J ( 14 4 
) S Ig | 





liG. 11. (4) A 48 year old patient with Stage mp lesion. The initial lymphogram, taken at the completion of 


injection, reveals multiple lymphatic obstructions manifested by numerous 


collateral channels with stasis, 


visceral backflow, and extravasation of opaque medium. A pelvic lymphocyst is seen from previous 


surgery. (B) The 24 hour lymphogram shows multiple filling defects inv 


olving the iliac and paraaortic 


lymph nodes (arrows). At laparotomy, diffuse metastasis was seen in volving the right ureter, inferior vena 


cava, and psoas muscle. 





l'1G. 12. (4) A 55 year old patient with carcinoma of the cervix, Stage 1a. Sc 


alloping is noted in the inferior 


vena Cava (white arrows) associated with irregular narrowing of the external iliac vein on the right side 


(black arrows) thought to be due tolymph node metastases. (B) The lymph 


ogram shows foamy or lacy ap- 


pearance of the common iliac and paraaortic lymph nodes, suggestive of lymphoma or a typical metastasis. 


The histologic diagnosis was that of lymphatic hyperplasia due to infection. 
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lG. 13. (4) A 45 year old female with Stage 11B lesion. A chart of the clinical examination revealed the right 
parametrium to be almost completely obliterated, but no nodular surface was palpable. The lesion extends 
downward to involve the upper half of the vagina with partial involvement of the left parametrium. 





l'1G. 13. (B) Because the patient is obese and abdominal compression extremely difficult, bilateral intra- 
osseous venography was performed via the greater trochanters. The obturator and hypogastric veins are 
displaced laterally (black arrows) with irregular narrowing of the external iliac vein on the right side (white 
arrow). Àn indentation is noted in the lateral aspect of the hypogastric vein on the same side. The findings 
indicate metastatic involvement of the hypogastric and external iliac regions. (C) The 24 hour lymphogram 
shows no distinct abnormality, although equivocal obstruction of the lymphatic channels was noted on the 


initial lymphogram. 


A nonfunctioning kidney was noted in 3 
advanced cases. The prognostic significance 
of abnormal urograms in the patients with 
carcinoma of the uterine cervix has formerly 
been established.” The use of pelvic 
venography, lymphography and urography 


in all patients with pelvic cancer, therefore, 
is complementary. 

The incidence of metastatic disease in 
this group of patients was found to be 15.4 
per cent in Stage 1 and 27.8 per cent in 
Stage 11. These percentages agree with 


294. 
Taare I 
RADIOLOGIC-PATHOLOGIC CORRELATION 
OF LYMPH NODE METASTASES 
Radiologic Histologic Per Cent 
Stage No. (v LG, IVU) Metastases Accuracy 
I 65 8 IO 
IIA 28 4l9 in 
IIB 8 £l 5 
IH 4 4 4 
105 2I 24 87.5 


VG=venogram; LGelymphogram; 1VU= intravenous uro- 
gram. 


large numbers of published data on the 
incidence of metastatic lesions in the various 
stages of cancer of the uterine cervix.) +} 
Claiborne e? al5 in 1960 collected cases 
from 8 authors and reported incidences of 
regional lymph node metastases of 16.6 per 
cent in 857 patients with Stage 1 and 32.2 
per cent in 832 patients with Stage 11 car- 
cinoma of the cervix. Similar incidences of 
lymph node metastases in Stage 1 and H 
disease of 17.2 per cent and 32.9 per cent, 
respectively, were found by Navratil-Graz 
who in 1955 reviewed 1,642 cases from 9 
authors.!? 

The distribution of lymph node metas- 
tases from carcinoma of the cervix has been 
well documented.: The obturator or 
middle group of lymph nodes in the internal 
iliac chain usually is thefirst group affected. 
In successive incidence, the external iliac, 
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hypogastric, parametrial, paracervical, and 
common iliac lymph nodes generally are 
involved? This involvement lends itself 
fairly well to the methods of examination 
reported in this study. Thus, using such 
combined methods in this small series of 
patients with cancer of the cervix, the in- 
cidence of detection of metastatic disease 
was 80 per cent in Stage 1, 90 per cent in 
Stage III, and 100 per cent in Stage 1v. 

Our present inability to specifically out- 
line other lymph node groups by lymph- 
ography will preclude finding metastatic 
lesions in patients in whom the other lymph 
node groups are invaded initially.4:3).* As 
indicated by the increase to 100 per cent 
abnormality in both venograms and lym- 
phograms when the neoplasms are more 
advanced, the detection of the extensions 
will be clearly demonstrated by these studies. 

Of the 175 patients in this group, ade- 
quate follow-up could be obtained only in 
126. As shown in Table rv, the prognosis of 
the patients with abnormal venograms was 
poor. The 8 patients with complete occlu- 
sion of the major pelvic veins all died with- 
in 18 months. This is not unexpected as an 
abnormal venogram is a manifestation of 
spread of disease even though patients on 
initial examination appear to be in clinical 
Stagelor II. 

Itis hoped that the increased use of these 
combined procedures may make selection 
of treatment methods of patients with car- 
cinoma of the cervix more specific and will 
result in improved therapeutic results." 


Tasre IV 


PROGNOSTIC SIGNIFICANCE OF VENOGRAMS 
(1962-1965) 


3 Yr. Survival n 3 Yr. Survival 
Stage Negative Positive 
Venogram No. Per Cent Venogram No. Per Cent 

I 54 3 

II 39 1I 4 
TII 2 6 I 
IV O 8 o 

95 76.9 31 8 25.8 








SUMMARY 


1. A somewhat different technique of 
pelvic venography with the use of a com- 
mercially available teflon needle and a com- 
pression device is described. Some indica- 
tions of the intraosseous method are 
discussed. 

2. The anatomic detail of the veins may 
be superimposed by lymph nodes, 1f lymph- 
ography precedes venography; hence, 
venography is more useful as the initial 
study. 

3. Pelvic venography may provide more 
information as to the presence or absence 
of metastatic lesions in the parametrial, 
hypogastric and presacral region than does 
lymphography. 

4. An "inlet" view of the pelvis as a 
routine projection in lymphography is help- 
ful in evaluating subtle changes in the 
lymph nodes due to metastatic deposits. 

5. Because of the complementary nature 
of lymphography, venography and urogra- 
phy, the extent of neoplasm is best evalu- 
ated by the 3 procedures combined. 

6. The detection of metastatic disease in 
Stages I, II, and 111 carcinoma of the cervix 
in IOS operated patients was 80, go, and 
100 per cent, respectively. 

7. An abnormal venogram, especially 
with obstruction of the major veins, would 
seem to indicate a poor prognosis, regard- 
less of the clinical staging of carcinoma of 
the cervix. 


k. Francis Lee, M.D. 

Thomas Jefferson University Hospital 
11th and Walnut Street 

Philadelphia, Pennsylvania 19107 
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THE VALUE OF THE INLET AND OUTLET VIEWS 
OF THE PELVIS IN LYMPHOGRAPHY 


By K. FRANCIS LEE, M.D.,* PHILIP J. HODES, M.D.,t and SHU-REN LIN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


N THE interpretation of lymphograms, 

dificulty often arises due to super- 
imposition of lymph nodes in the pelvis, 
especially in the external iliac regions. 
When the opacified lymph nodes are in- 
creased in number and size, their over- 
lapping seriously interferes with detailed 
analysis of their internal architecture, even 
in the oblique view. 

For bétter delineation of these pelvic 
lymph nodes, we have routinely employed 
inlet (cephalad angled) and outlet (caudad 
angled) projections of the pelvis in addition 
to the anteroposterior, lateral and oblique 
projections for the past several vears.! 
The value of the angled views will be dis- 
cussed with illustrative cases. 


METHOD 


1. Inlet or cephalad angled view of the 


pelvis. With the patient in the supine posi- 
tion, the x-ray tube is angled 45° towards 
the head, its central beam being directed 
to the midsacrum. 

2. Outlet or caudad angled view of the pel- 
vis. With the patient in the supine position, 
the x-ray tube is angled 45° towards the 
feet, its central beam being directed to the 
anterior iliac spine. 


REPORT OF CASES 


Case 1. A 40 year old male with a seminoma 
testis; normal lymphogram. 

The inlet view of the pelvis showed excellent 
separation of the iliac lymph nodes with good 
delineation of each nodal architecture. The 
smooth indentation in the superior aspect of 
one of the external iliac lymph nodes on each 
side was due to the hilum of the lymph nodes; 
this should not be mistaken for a metastatic 
focus (Fig. 14). 





Fic. 1. Case 1. Seminoma with normal lymphogram. (4) The inlet view of the pelvis with 45° cephalad angula- 
tion of the x-ray tube demonstrates good delineation of the individual lymph nodes without superimposi- 
tion. The hila of the external iliac lymph nodes are somewhat prominent (arrows); normal variation. 
(B) The outlet view of the pelvis with 45° caudad angulation of the x-ray tube reveals good delineation of 
the common iliac lymph nodes, including the lymph nodes of the promontory (arrows). 


* Professor of Radiology, Thomas Jefferson University Hospital, Philadelphia, Pennsylvania. 
+ Professor and Chairman, Department of Radiology, Thomas Jefferson University Hospital, Philadelphia, Pennsylvania. 
t Junior Staff, Department of Radiology, Thomas Jefferson University Hospital, Philadelphia, Pennsylvania. 
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F1G. 2. Case rt. Carcinoma of the cervix with metastases. (4) Anteroposterior roentgenogram of the pelvis 
shows multiple lymph nodes superimposed in the external iliac regions, but no definite abnormality is 
demonstrated. (B and C) Both oblique views show separation of most of the iliac lymph nodes, but some 
of the external iliac lymph nodes are still overlapped (arrows). No definite metastases can be diagnosed. 
(D) The inlet view shows clear-cut delineation of the iliac lymph nodes with multiple irregular filling de- 
fects (arrows) on the left side, due to metastases from carcinoma of the uterine cervix. 
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The outlet view also revealed the 3 chain 
arrangement of the iliac lymph nodes with 
good delineation of the common iliac lymph 
nodes in the axial projection (Fig. 1B). 

The patient had an abdominal lymph node 
dissection. following a left orchiectomy. No 
abnormality was seen in the dissected pelvic 
or retroperitoneal lymph nodes. 


Case rr. A 34 year old female with carci- 
noma of the cervix, Stage 1. 

Anteroposterior  roentgenogram showed 
superimposition of the several external iliac 
lymph nodes without definite abnormality 
(Fig. 24). 

Both oblique views revealed a questionable 
irregularity in the left external iliac lymph 
nodes, but no distinct abnormality could be 
diagnosed. They were initially thought to be 
due to fatty infiltrations (Fig. 2, B and C). 

The inlet view of the pelvis, however, demon- 
strated unequivocal filling defects involving 
several iliac lymph nodes on the left side 
(Fig. 2D). 

The diagnosis of metastasis from carcinoma 
of the cervix was verified at surgery. 





Fic. 3. Case nr. Carcinoma of the cervix with 
lymph node metastasis. The inlet view shows a 
lymph node in the left iliac region with marginal 
filling defect (black arrows). A smooth defect in 
the superior aspect of the lymph node (white ar- 
row) represents a hilum of the lymph node (con- 
firmed at surgery). A marginal defect was due to 
early metastasis. 
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ic. 4. Case iv. Lymphosarcoma. Multiple enlarged 
lymph nodes with partial or complete replacement 
of the parenchyma by lymphomatous growth. 
Several ring-like shadows are seen in the iliac 
lymph nodes (white arrows) due to complete 


neoplastic replacement of the lymph nodes. 
Multiple enlarged lymph nodes are also noted with 
a varying degree of neoplastic invasion. The black 
arrows indicate very early subcapsular involve- 
ment of the lymph node. 


Case mt. A 43 year old female with carci- 
noma of the cervix, Stage 114. 

The routine lymphograms including the 
oblique views of the abdomen were thought to 
be within normal limits. 

The inlet view of the pelvis, however, showed 
irregular marginal filling defects, involving the 
inferior aspects of one of the external iliac 
lymph nodes on the left side, due to metas- 
tases. This was later proven by surgery. Note 
a smooth defect in the superior aspect of the 
same lymph node due to the hilum (Fig. 3). 


Case iv. A 63 year old male with lympho- 
sarcoma. 

The routine views showed multiple enlarged 
pelvic lymph nodes with spotted filling defects, 
but the anatomic details were obscured by 
superimposition of the lymph nodes. 

The inlet view of the pelvis showed multiple 
white ring-like shadows due to almost com- 
plete neoplastic replacement of the lymph 
nodes with preservation of the subcapsular 
sinuses, typical of lymphoma. Early lympho- 
matous change was also noted in the iliac 
lymph nodes bilaterally (Fig. 4). 


Case v. A 23 year old male with Hodgkin's 
disease. 

The inlet view showed multiple defects in- 
volving the iliac lymph nodes, suggestive of 
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l'1G. §. Case v. Hodgkin's disease. (4) The inlet view shows good demonstration of the external iliac lymph 
nodes with multiple filling defects. The black arrows indicate the hypogastric lymph nodes. (B) The outlet 
view shows axial demonstration of the inguinal lymph nodes with central type filling defects; highly sug- 
gestive of disseminated lymphoma (curved lines). 


early lymphoma. There were several smaller 
lymph nodes in the medial aspect of the iliac 
chains, indicating hypogastric lymph | nodes 
(Fig. 54). 

The outlet view demonstrated an excellent 
delineation of the inguinal lymph nodes with 
multiple central defects in the axial projection 
due to lymphomatous involvement (Fig. 5B). 


DISCUSSION 

Gross alteration of the internal struc- 
ture of the lymph nodes can be readily 
identified in routine views. In a significant 
number of the cases, however, superim- 
position of the lymph nodes in the an- 
teroposterior or even in the oblique views 
may seriously interfere with proper inter- 
pretation of a nodal abnormality. In such 
instances, the angled views may provide 
more information. As an added advantage, 
the angled views provide a 3 dimensional 
evaluation of the lymph nodes. If the pa- 
tient is extremely obese, angled views of 
good quality may not be obtained, and 
tomography is often necessary. 


SUMMARY 


The advantages of the cephalad and 
caudad angled views of the pelvis in 
lymphography are discussed and illus- 


trative case reports are presented. 

The cephalad or inlet view of the pelvis 
shows excellent separation of the iliac 
lymph nodes with good visualization of the 
nodal outlines in the axial projection. The 
hila of the iliac lymph nodes can be 
readily differentiated from pathologic filling 
defects. 

The caudad angled or outlet view of the 
pelvis provides satisfactory visualization 
of the inguinal lymph nodes in the axial 
projection. 

The angled views are useful adjunct to 
the routine views, especially when the 
Ivmphographic findings are subtle. 

K. Francis Lee, M.D. 
Department of Radiology 


Thomas Jefferson University Hospital 


Philadelphia, Pennsylvania 19107 
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PROGNOSIS OF 


MALIGNANT MELANOMA 


ACCORDING TO REGIONAL METASTASES* 


By UMBERTO VERONESI, NATALE CASCINELLI and FERDINANDO PREDA 


MILAN, ITALY 


T IS often difficult to formulate even an 

orientative prognosis in a case of ma- 
lignant melanoma because the biologic be- 
havior of this tumor makes the clinical 
course at times unpredictable. However, 
some factors, such as the local and regional 
extent of the disease, the macroscopic and 
histologic appearance, the site, sex and age 
can provide good guidance to the prognosis. 

The significance of these factors has been 
studied in a series of 800 cases observed at 
the National Cancer Institute in Milan, 
and we have reached the conclusion that: 
(1) the macroscopic appearance of the pri- 
mary melanoma, and (2) the condition of 
the regional lymph nodes are the 2 factors 
that most directly affect the prognosis; sex, 
age and site are of marginal importance. 

A very simple prognostic guide is careful 
observation of the primary melanoma. There 
are good melanomas and bad melanomas.! 
The following may be included among the 
good melanomas: (1) the malignant lentigo, 
which appears most frequently on the face, 
is Hat, slow growing, and generally remains 
localized for 10-15 years before spreading; 
(2) the slow growing contiguous melanoma, 
generally located on the lower limbs, most 
often observed in females, which remains 
localized for a long time before metastasiz- 
ing to the regional lymph nodes; and (3) 
the ring melanoma, characterized by very 
slow growth, which expands eccentrically 
and simultaneously heals at the center, and 
rarely metastasizes to the regional lymph 
nodes. 

The main bad melanomas are: (1) the 
achromic melanoma, marked by a highly 
malignant clinical course and early lymph 
node metastases; there are, however, some 
unpigmented melanomas occurring on the 


heel that may have a favorable clinical 
course and, although they attain consider- 
able size, metastasize late; (2) the ulcerated 
melanoma, generally of rapid growth; (3) 
the tumors with satellite nodules; and (4) 
the very raised tumors, which may occupy 
a small area of the skin but which tend to 
metastasize early via the hematogeneous 
and lymphatic pathways. It should be em- 
phasized, that a very simple but quite use- 
ful rule in prognostic evaluation is the fact 
that the more raised the melanoma the 
worse the prognosis. 

In considering the problem of the extent 
of the disease, our material was classified 
according to the TNM system (Table 1). 

The prognostic importance of the extent 
of the primary tumor has been evaluated in 


TABLE I 
TNM CLASSIFICATION 


T—primary tumor 
To—no primary tumor present 
T;—tumor 2 cm. or less in its largest dimension, 
strictly superficial or exophytic. No satellite 
nodules 
T»—tumor more than 2 cm. but not more than 5 cm. 
in its largest dimension or with minimal infiltra- 
tion of the dermis, irrespective of size. No satel- 
lite nodules 
Ts5—tumor more than 5 cm. in its largest dimension 
or with deep infiltration of the dermis, irrespec- 
tive of size or with satellite nodules within 4 cm. 
of the borders of the primary tumor 
N—regional lymph nodes 
No—no palpable lymph nodes 
Ni—movable homolateral lymph nodes 
N»—movable contralateral or bilateral lymph nodes 
N;—fixed lymph nodes 
M—distant metastases 
Mo—no evidence of distant metastases 
M,—distant metastases present, including lymph 
nodes beyond the region in which the primary 
tumor is situated, or satellite nodules more than 
5 cm. from the border of the primary tumor 





* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


175, 1970. — — l 
From the National Cancer Institute, Milan, Italy. 
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O 1 2 3 4 5 
YEARS 
GRAPH I. 5-year survival in g1 new cases TiNo-T»No 
—surgical treatment. ------ =TiNo; ———= TI .No. 


a series of g1 No new cases. One can see 
from Graph 1 that the $-year survival was 
better in T; (less than 2 cm.) than in T: 
(between 2 and 5$ cm. in diameter) tumors. 
However, the key factor in the prognosis 
of malignant melanoma is the presence of 
regional lymph node metastases. In the 
158 No cases treated surgically at our In- 
stitute, the 5-year survival was 60 per cent, 
whereas in the 101 cases with metastases 
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GRAPH 2. £-year survival, 261 cases NoN,— surgical 
sexi. 


treatment.------ = No: 
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‘ic. 1. Metastases of melanoma of the right leg to 
inguinal and external iliac lymph nodes. This figure 
shows that the neoplastic tissue 1s located in the 
center of the lymph node. 


to the regional lymph nodes (Nj) it was 
15 per cent. In the first 2 years the mor- 
tality was so high that there seemed to be 
no difference between the course of the 
surgically treated cases and the natural 
course of the untreated melanomas; from 
the second vear on, however, the mortality 
decreased markedly (Graph 2). 

We may say, therefore, that in about 
85 per cent of the cases the involvement of 
the regional lymph nodes was an index of 
spread of the disease and that metastases 
beyond the regional lymph nodes, even 
though not detectable, were already present. 
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Fic. 2. Large lymph node metastasis of melanoma of 
the left thigh. The lymph node is almost completely 
destroyed by neoplastic tissue; however, the mar- 
ginal sinus is not involved and the contrast ma- 
terial can easily pass through. 


Spread of melanoma via thelymph stream 
in the majority of cases follows anatomic 
logic. That is to say, it first affects the 
lymph nodes nearest to the primary tumor 
and subsequently the more distant ones. 
But it must be stressed that it 1s not un- 
common to find that a lymph node group 
has been bypassed, while more distant 
lymph nodes are affected. In other words, 
the lymph nodes, which constitute a filter 
for the spread of tumoral emboli of certain 
types of carcinoma, such as cutaneous 
epidermoid carcinoma, are not a good filter 
for the spread of malignant melanoma. 

Moreover, in a study of the lymphatic 
spread of melanoma by lymphography in a 
group of 45 cases, we found that invasion of 
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O 1 2 3 4 
YEARS 
GRAPH 3. Free interval between treatment of the 
primary tumor and appearance of regional me- 
tastases.------ — adequate surgery; ———— = in- 
adequate surgery; :::::*: —radiotherapy of the 


primary tumor. 


the lymph node by the neoplastic tissue in 
melanoma does not begin at the marginal 
sinus as often occurs in epitheliomas, but 
from the center of the lymph node (Fig. 1; 
and 2), and therefore even when the lymph 
node has been replaced by melanoma cells, 
it is generally compatible with patency of 
the lymph vessels which are exceptionally 
obstructed (only 1 of our 45 cases). These 
findings seem to be in harmony with the 
histologic investigations, which only excep- 
tionally show  extracapsular neoplastic 
spread, and also with the clinical observa- 
tion that the lymph node metastases of 
melanoma remain undetected for a long 
time. 

Itis commonly accepted that inadequate 
surgery of the primary tumor is an adverse 
factor in prognosis and may produce an ex- 
plosion of the disease. 

Our material has shown that inadequate 
local treatment has definitely an unfavor- 
able influence as regards local recurrence, 
but that it does not seem to affect the time 
of onset of metastases to the regional lymph 
nodes. The free interval between treatment 






w som 
te eee earum um me OO 


O 1 2 3 4 5 
YEARS 


GRAPH 4. 5-year survival, 45 cases No head and neck 





—surgical treatment. ------ = new Cases; 
cases previously treated. 


of the primary tumor and the onset of 
regional lymph node metastases, evaluated 
in 66 initially No cases that subsequently 
developed regional metastases, did not 
seem to be affected by the treatment of the 
primary tumor (Graph 3). 

If we consider the survival curves by 
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GRAPH g. -year survival, 87 cases No extremities 





—surgical treatment. ------ =new cases; 
= cases previously treated. 
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YEARS 
GRAPH 6. 5-year survival, 33 cases No trunk- 
surgical treatment. ------ =new Cases; 


— cases previously treated. 


site, we can state that inadequate surgic: 
treatment of the primary tumor has an ac 
verse influence only in melanomas origina! 
ing in the head and neck (Graph 4; 5; and 6) 

The site of origin of melanoma seems t 
be of some importance in the clinical cours 
of the disease; the data from the literatur 
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GRAPH 7..5-year survival, 158 cases No according | 
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Taste II 


FREQUENCY OF REGIONAL METASTASES 
IN 348 Ti-T? CASES 





| 
T No.of | p. Dae (^ 
Site | C | Regional | Per Cent 
| ASES | Metastases | 
RENE: | SERN ROLE [ERN Oe asi et a 
: i i l | 
Head and Neck | 89 | 26 | 29.2 
i | : 
core uec ue metere | 
Trunk | 75 3 | 42.6 
P ——— "gene —À — b ug —— RARI a ee 
Extremities | 184. | 62 » 35 
OH eel REND OEE a 
ryt 
l'otal | 348 | 120 34.5 


show that melanomas arising on the head 
and neck have a better prognosis than 
those arising on the trunk or on the limbs. 
Our data show that the better over-all 
prognosis of melanomas originating on the 
head and neck is related to the fact that 
they less frequently give rise to regional 
lymph node metastases (Fig. 2) (Table i1). 
But if we study the z-year results in the 2 
groups, with regional metastases and with- 
out regional metastases, we see that the dif- 
ference disappears (Graph 7; and 8). 

As regards long term results according 
to treatment, the comparison between the 
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GRAPH 8. c-year survival, 101 cases N; according to 
site—surgical treatment. -= head and neck; 
eM = trunk; i c extremities. 





Prognosis of Malignant Melanoma 


GRAPH IO. £-year survival, 42 cases 
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GraPH 9. Comparison between surgical and radio- 
logic treatment in a series of 200 No cases. ------ 
= surgical treatment; =- = radiotherapy. 


results of radiotherapy and surgery, in No 
cases, Is in favor of surgery (Graph 9). 
However, if we consider the results of ra- 
diotherapy by site (Graph 10), we can see 
that for melanomas of the head and neck 
the results obtained are quite satisfactory. 
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No according to 
site—radiotherapy. ------ = head and neck; 
aos Extremities, = = trunk, 
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Majighant melanomas 


Malanocytic melanoma Nevocitic melanoma 


Dubreuilh!s precancerous Junction nevus 
meianosis | 


Lentigo senilis Lentigo simplex 


Melanocyte Melanogenic nevoblast 
i 
Melanoblast Nevoblast 
(Schwannian 
nevoblast) 


Neural crest 


Fic. 3. Two ontogenic pathways leading to the ma- 
lignant melanomas: malignant melanocytoma and 
malignant nevocytomi. (Cout tesy of Mishima, 
Cancer, 1967, 20, 632-649.) 


This may be due to the fact that the head 
and neck melanoma often originates from 
a circumscribed precancerous melanosis. 
According to Mishima,’ there are 2 variants 
of malignant melanoma: the malignant 
nevocytoma and the malignant melanocy- 
toma: the latter is slower growing, less in- 
vasive, is radiosensitive and 1s frequent in 
the head and neck. The malignant nevocy- 
toma, on the other hand, originating from 
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Grapu 11. s-year survival, gi No new cases—-surgical 
treatment. -————— =excision only; ------ = EX- 
cision plus prophylactic lymph node dissection. 
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O 1 2 3 4 5 
YEARS 
GgapH 12. g-year survival, 63 No cases previously 
treated surgical treatment. memme = excision 
only; ------ = excision plus prophylactic lymph 


node dissection. 


the melanogenic nevoblast, has the opposite 
clinical features: is radioresistant and 1s 
frequent in the trunk. These 2 types of 
melanoma are thought to have a different 





O 1 2 3 4 5 
YEARS 
Grapu 13. g-year survival, 158 cases No according to 
sex—surgical treatment. ------ = males; ———— 
= females. 
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morphology and ultrastructure. The differ- 
ent DOPA reaction (positive for melanocy- 
toma) differentiates the 2 variants also at 
biochemical level (Fig. 3). Therefore we 
concluded that radiotherapy of melanoma 
may be indicated in the head and neck 
area where large excisions cannot easily be 
done, but in the other sites, in our experi- 
ence, it is not effective. 

As regards the dissection of the regional 
lymph nodes our data cannot give an an- 
swer, whether prophvlactic or therapeutic 
dissection 1s better (Graph 11; and 12). 

Concerning sex, our data do not confirm 
the data from other authors that females 
have a better prognosis than males (Graph 
I3; and 14). 

As to the choice of the ideal therapy of 





O 1 2 3 4 5 
YEARS 
GRAPH 14. $-year survival, 101 cases N; according to 
BON. cusa = males: ———-——- = females. 


malignant melanoma, there 1s considerable 
doubt and the solutions proposed are often 
contradictory. The extent of surgical re- 
moval, the timing of lymph node dissection, 
the value of preoperative radiotherapy, the 
indications of perfusion with chemothera- 
peutic agents and the value of radioactive 
lymphography are all questions that still 
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CLINICAL TRIAL OF THE W.H.O. INTERNATIONAL 
REFERENCE CENTER FOR MALIGNANT MELANOMA 





Siteand | Begin- 
Stage | ning 


| 
settee H 
Prophylactic cersius 


| Limbs 
therapeutic lymph T-T NOM] 1967 
| node dissection | | 
2 | Chemotherapy with | M, 1968 
| imidazolcarboxamide | 
3 Surgical treatment with, Trunk 
| or without preoperative TiTe Na | 1970 
| irradiation | 
4 | Surgery with or with- All sites | 
| out a specific Tis Ni. | 197€ 
immunization | 
muro à poe sade este toasts UR aes sapete AR CI SEDI tebe ene m" 
s Single drug or multiple | M, K peso 
drug chemotherapy | | 
6 | Surgical treatment with |. Limbs 
or without regional T-T NI 1971 


perfusion 


await an answer. The reasons for the un- 
certainty lie in part in the biologic behav- 
ior of these tumors and in part in an incor- 
rect utilization of clinical material. 

Melanoblastoma is a rare disease, and the 
number of observations that can be used 
for therapeutic trials in any institute 1s 
often so small that no objective and final 
evaluation of the results can be made. Fur- 
ther, the comparison of different series 1s 
not satisfactory, partly because the criteria 
of classification differ widely and partly 
because the choice of treatment, when it is 
not preordered, is subject to contingent 
circumstances that cannot always be iden- 
tied in a retrospective study. Lastly, not 
a few difficulties stand in the way of a cor- 
rect histologic diagnosis, and atypical cases 
are relatively frequent. 


CONCLUSION 


For these reasons we decided at the Sixth 
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Fic. 4. W.H.O. International Reference Center and Collaborating Centers for the Evaluation 
of Methods of Diagnosis and Treatment of Malignant Melanoma. 


International Conference on Pigmented 
Cells held in Sofia in 1965 to set up an 
International Group for the Clinical Study 
of Melanoma. The Group at present con- 
sists of 26 Cancer Institutes in 15 countries; 
it operates under the control of and is fi- 
nanced by the W.H.O. The Coordinating 
Center of clinical activity is the National 


Cancer Institute in Milan, to which infor- 
mation on all cases of melanoma observed 
at each Institute is sent. The clinicians re- 
ly on the cooperation of a Committee of 
pathologists, the coordinating center of 
which is the Royal Marsden Hospital of 
London. All pathologic material relating to 
each case is sent there. The final histologic 
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diagnosis is collective and must be unan- 
imous (Fig. 4). 

The objective of the Group is to identify 
the treatment of choice for melanoma 
through a series of controlled clinical trials 
and to study the problem of etiopatho- 
genesis on the basis of all cases of melanoma 
at any site and stage, which are collectively 
registered, gathering some 800 cases a year. 
The controlled therapeutic trials in prog- 
ress planned for the next few years are 
summarized in Table 11. 

This approach to the problem of treating 
melanoma is, we feel, the most rational and 
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we are hoping that valuable results will 
emerge within a few years. 


Prof. Umberto Veronesi 

Istituto Nationale per lo Studio 
e la Cura dei Tumori 

Via Venetian, 1 

Milano 201 33, Italy 
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MALIGNANT MELANOMA, ITS TREATMENT BY THE 
ENDOLYMPHATIC ADMINISTRATION OF 
RADIOACTIVE ISOTOPES* 


By IRVING M. ARIEL, M.D. 


NEW YORK, NEW YORK 


TH proper method of treating malig- 
nant melanoma has not been devised, 
although the surgical extirpation of this 
form of cancer is the best method at pres- 
ent. When a malignant melanoma is lo- 
cated in the region which is in juxtaposition 
to the primary chain of lymph nodes drain- 
ing that region, the best method of therapy 
is to perform a monobloc resection of the 
primary cancer, the intervening lymphat- 
ics, and the lymph nodes to which the 
melanoma may spread. The great problem 
arises when a melanoma is located at a 
great distance from the lymph node basin 
to which metastases may occur. For 
example, if a malignant melanoma is lo- 
cated on the foot or lower leg, the problem 
of how to treat the lymph node bearing 
area remains problematic. Pack and his 
associates had advocated that the proper 
method of adhering to the primary principle 
of all cancer surgery (i.e., resection of the 
primary disease, the intervening lymphatic 
vessels, and the echelon of lymph nodes to 
which metastases may occur) is to perform 
a radical amputation!? such as a hip joint 
disarticulation and radical groin dissec- 
tion. Such a radical procedure ts loathsome 
both to the patient and the surgeon, and 
frequently the patient will refuse such a 
mutilating procedure, even when metas- 
tases to the lymph nodes of the groin are 
clinically evident. The problem becomes 
more complex when metastases to the 
lymph node region are not clinically evi- 
dent. Several courses are available to the 
physician in such instances. He may either 
ignore such lymph nodes and adopt a 


policy of watchful waiting to see if these 
lymph nodes become involved by cancer 
at some later date, or he may elect to per- 
form a discontinuous operation. In the 
performance of the discontinuous opera- 
tion, he completely avoids the treatment of 
metastases which may be present within 
the lymphatic vessels. Because of this 
possibility, some surgeons do not perform 
the lymph node dissection at the same 
surgical seance with the resection of the 
primary cancer, but rather wait from 3 
weeks to 1 month in the belief that “in 
transit" metastases will have traversed 
the lymphatic vessels in this period, and 
will have lodged in the lymph nodes. This is 
strictly hypothetic and one can never be 
sure regarding the transit time of cancer 
cells in the lymphatics or whether the 
lymphatic vessels are clear of these cancer 
cells. The advent of lymphadenography by 
Kinmonth and Taylor" in 1954 permitted 
a method of studying the normal dynamics 
of lymphatic circulation (Fig. 1, 4 and B). 
A natural development from diagnostic 
lymphadenography was the administration 
of chemotherapeutic agents and/or radio- 
active isotopes into the lymphatic vessels 
as a means of delivering a large dose of 
radiation to the lymph nodes. We were 
unable to demonstrate any beneficial effects 
from the endolymphatic administration 
of cancer chemotherapeutic agents, but 
the administration of certain radioactive 
isotopes into lymphatic vessels was shown 
to result in the delivery of a huge dose 
of radiation to the lymph nodes with a 
minimal amount of untoward reactions. 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 
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We have used this procedure for various 
cancers including lymphomas with en- 
couraging results. 

This discussion shall be limited to a prog- 
ress report regarding our results to date 
in the over-all treatment of patients bear- 
ing malignant melanomas in varying stages 
of development. 

TECHNIQUE 

The routine technique of Kinmonth and 
Taylor was utilized, and the isotope used 
in this investigation was I?! ethiodol—a 
special preparation of radioactive ethiodol 
in oil which contains 37 per cent iodine in 
organic combination with ethyl esters of 
the fatty acids of poppy seed oil. A certain 
portion of the stable iodine has been re- 
placed by the I?'. This isotope has a maxi- 
mum beta energv of 0.6 mev. and a maxi- 
mum penetration in tissue estimated at 2 
mm. The major therapeutic effect 1s from 
the beta rays with very little, if any, ob- 
tained from the gamma rays. The isotope 
has a half life of 8.5; days which permits 
protracted irradiation, and the I?! ethiodol 
has a further advantage of being both 
diagnostic and therapeutic. Other radio- 
active nuclides which have been utilized 
are radioactive gold 198, yttrium go 
microspheres, and chromic phosphates (P*). 

This presentation shall be limited to the 
results obtained with P?! ethiodol. Radio- 
active chromic phosphates and micro- 
spheres (Y°’) produced problems of ad- 
ministration, and the radioactive gold was 
found to be unsuitable because it could 
not be combined with the ethiodol, and 
a fair amount of the administered gold 
was concentrated in the liver. Certain treat- 
ment policies evolved as the study pro- 
gressed, and the results obtained are best 
described by presenting the data according 
to the clinical staging of the malignant 
melanoma. All melanomas were of the 
invasive type and where a question existed 
regarding the diagnosis, or if it was simply 
a so-called "melanoma in” situ,” such 
cases were not included in this series. 

Stage 1 are those melanomas where the 
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Fic, 1. G4) Anatomy of lower abdominal lymph 
nodes. (B) Lymphatic vessels of lower extremity. 
Injection site r, on dorsum of foot, drains into 
greater saphenous lymphatic system. Injection 
site 2, lateral aspect of ankle, drains into lesser 
saphenous system, into popliteal lymph nodes, 
and then to inguinal lymph nodes. (By courtesy of 
Arch. Surg., 1967, 94, 117.) 
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regional lymph nodes are clinically and 
roentgenographically negative for evidence 
of metastases. 

Stage 11 are those melanomas where the 
regional lymph nodes contain metastases. 


cot aa 
tà 


Stage IH is where there are satellites; 
ie., deposits of melanoma throughout the 
skin of the involved extremitv or other 
evidence of melanoma involving the ex. 
tremity such as subcutaneous nodules, or 
deeper nodules 

Stage IV p 
metastases. 


where there are «distant 


STAGE I MELANOMAS 


The treatment policv for this grade of 
cancer consists of a wide reaction of the 
primary melanoma. 

Unlike Edwards? and his group who do 
not resect the deep fascia, we firmlv believe 
th at the deep fascia should be resected 
and that the dissection should extend to 
naked muscle. We cannot accept the claims 
of Olsen" that the resection of the deep 
fascia has certain disadvantages. It is in 
this deep fascia that the lymphatics tra- 
verse and we routinely remove a much larger 


Irving M. Ariel 





Fepruary, 1971 


amount of the deep fascia than of the over- 


lying skin. The techniques utilized by our 
group have been described.!? 


In three weeks to a month arter the 
resection of the primary melanoma, a 
therapeutic ly mphogram is obtained. The 
reason for the delay is to assure complete 
healing of the skin graft which is always 
necessary for melanomas of the extremi- 
ties, if the excision has been adequate. A 
theoret ic benefit as suggested by Petersen 
et al?" is that the delay will permit time for 
possible “in transit" metastases to traverse 
the lymphatic vessels and reach the lymph 
nodes. 

We commence with the injection of 
radioactive I?! ethiodol. I would prefer 
to start with “cold ethiodol” for diagnostic 
purpose, but I feel fearful that this may 
interfere with complete filling of the lymph 
nodes with the radioactive material. Moni- 
toring is done with a Geiger counter placed 


f the 


hic. 2. (4) Lymphogram of normal man demonstrating 2 popliteal lymph nodes. Injection made posterior to 
internal malleolus. (Courtesy of H. W. Fischer, M.D. (B) Ly mphogram of a patient with melanoma, per- 
ound as in 4, demonstrating well developed chain of lymphatic vessels coursing popliteal space; no 
lymph nodes present. Dissection revealed 1 popliteal lymph node completely replaced by fat. (By courtesy 
of New York State T. Med.) 


VoL. 411, No. 2 
over the groin or axilla to assure proper 
flow of the radioactive isotope. Immedi- 
ately after the completion of the adminis- 
tration of the isotope and 24 hours later 
diagnostic roentgenograms are taken. Where 
possible, the lymphatic vessel isolated is 
one just proximal to the line of resection. 
In a few instances, we have injected in 
different areas to assure filling of all 
lymphatic vessels. The injections in the 
posterolateral aspects of the foot will per- 
mit filling of the popliteal chain of lymph 
nodes (Fig. 2, 47 and B). 

We have previously described the metab- 
olism of the I?' ethiodol so administered 
and have shown that the average blood 
level of I?! comprises 0.01 per cent of the 
administered dose per liter and the urine 
excretes about 1 per cent of the admin- 
istered dose for 24 hours.* These are similar 
to the results obtained by Edwards.? 

If the roentgenogram of the lymph nodes 
is considered negative for evidence of 
metastases, no further treatments are 
given, but the patient is followed carefully 
and repeated roentgenograms of the lymph 
nodes are taken. If a defect exists within 
the lymph nodes which might be considered 
to be a metastasis, the patient is subjected 
to a dissection of the lymph node bearing 
area and if metastases are discovered, he 
is placed in the category of Stage i1 (Fig. 3). 

Dosage and Volume. The dose of I"! 
ethiodol varies from 40 to 50 mc in 4 ml. 
for the lower limb and 30 to 40 mc in 2 
ml. for the upper limb. Smaller doses are 
sometimes given 1f clinically indicated. For 
example, older patients have an attrition 
of lymph nodes and there is a freer flow of 
the isotopes to higher regions in such in- 
stances. In patients with pulmonary dis- 
ease, because of the fact that a certain 
amount of the isotope reaches the lungs, 
smaller doses are given as well as smaller 
volumes. Measurements performed on the 
lymph nodes regarding the radioactivity 
have revealed that such dosages will deliver 
from 50,000 to 100,000 rads 8 rays to the 
lymph nodes (Fig.. 4). The technique for 
obtaining these values has been previously 
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iG. 3. Lymphogram of a patient with metastatic 


melanoma to left inguinal region, taken 5 days 
after injection of ethiodized oi]. Note stagnation 
of lymphatic vessels and development of collateral 
circulation where presacral lymph nodes are visu- 
alized in midline. Note space-occupying lesions in 
the inguinal lymph nodes characteristic of me- 
tastases. (By courtesy of New York State F. Med.) 


described.* In those publications we have 
considered the use of smaller doses of radio- 
active isotopes, but by gradually increas- 
ing the dose, we have found the amounts 
here described to be adequate and safe. 
We have observed no complications (to be 
discussed later), but to avoid the possible 
spillover of the isotope through the thoracic 
duct into the lungs, it is essential that the 
over-all volume given be reduced. In the 
past, we gave 10 ml. to the lower extremi- 
ties and 5 to the upper. We have reduced 
this to a maximum of 4 ml. to the lower 
extremities and 2 ml. for the upper ex- 
tremities. With these smaller volumes, 
approximately Io per cent of the ad- 





ic. 4. Scintiscan after the administration of D” 
ethiodol. Note retention of the isotope throughout 
the pelvic and periaortic lymph nodes. 


ministered dose will reach the lungs. Re- 
peated scannings have revealed that the 
isotope is rapidly eliminated from the lungs. 
An occasional patient suffers a brief period 
of slight dyspnea or cough following the 
treatment, but long-term studies, including 
pulmonary function tests, have demon- 
strated to date, no untoward pulmonary 
reactions. Much longer term follow-ups are, 
of course, necessary inasmuch as the ir- 
radiation to the lungs is a potential hazard 
of this technique. 


STAGE II MELANOMAS 


In such cases, the primary melanoma 1s 
treated the same as for Stage I. Staging 1s 
determined either on clinical examination 
of the patient, or if the lymphogram reveals 
a space-occupving defect in 1 of the lymph 
nodes (Fig. 5). The over-all treatment 


policy consists of: (1) a wide resection of 


the primary melanoma, the same as for 
Stage 1; (2) endolymphatic isotope; (3) 
2 weeks later a d/oc dissection of the lymph 


nodes plus intraarterial administration of 
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a cancer chemotherapeutic agent (either 
phenylalanine mustard or actinomycin D). 
The reason for the delay before performing 
the surgical resection of the lymph nodes 
is to permit deterioration of the isotope 
with its resultant beneficial radiation effect 
to the tissues and also to reach a safe dose 
for the operating team. The Atomic 
Energy Commission recommends a dose of 
c mc to be safe for the operating team, and 
inasmuch as the biologic half life of I'? 
ethiodol equals approximately 6 days, a 
delay from 2 to 3 weeks will permit maxi- 
mum irradiation to the tissues and the 
maximum protection to the operating team. 
The effect of the endolymphatic isotope 
therapy does not contribute to any in- 
creased technical difficulties for the sur- 
geon. The tissue is “sticky”? and adheres to 
itself. This sometimes makes it slightly 
more difficult to dissect the lymph nodes 
free from the vessels, but in other instances, 
it makes it easier to dissect the lymph 
nodes. We have had no unusual complica- 
tions resulting from the preoperative in- 
ternal irradiation. There has been no differ- 
ence in wound healing from those instances 
where surgery was performed without the 
preoperative isotopic administration. 





Fic. 5. Lymphogram taken after the administration 
of P?! ethiodol. Note defect (arrow) which gave a 
positive result for involvement of melanoma. At a 
groin dissection performed after the lymphography 
there was no evidence of melanoma. 
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Preoperative external irradiation is often 
given for varving forms of cancer with re- 
ported better results. The same philosophy 
exists for the external irradiation of can- 
cers of the esophagus, rectum and other 
internal organs as for the preoperative 
irradiation delivered by the endolymphatic 
administration of I?! ethiodol for Stage rm 
melanomas. The irradiation would destroy 
a large number of the cancer cells and make 
them less viable in case of spillage. It 
would irradiate certain deposits of cancer 
which might be outside the field of surgery 
and it would irradiate the cancer cells with- 
in the lymphatics especially where ob- 
struction has occurred. If any lymph nodes 
are inadvertently left behind and are not 
included in the groin or axillary dissection, 
they would be irradiated (at one time we 
used chlorophyll P?! ethiodol to visualize 
better the lymph nodes, but this has been 
discontinued because of regulations from 
the Food and Drug Administration). Fur- 
thermore, the lymphogram gives diagnostic 
data regarding the flow within the lymphat- 
ics, that is, whether obstruction exists or 
not, and gives certain data regarding the 
distribution of the lymph nodes and 
whether metastases exist within them. 


STAGE HI MELANOMAS 


We have treated § patients suffering 
from satellitoses of their extremities, by 
the endolymphatic administration of radio- 
active isotopes. Each of these patients had 
been treated previously by resection of the 
lymph nodes and the satellitoses developed 
subsequently. The mechanism for this we 
believe to be a regurgitation of lymph 
carrying cancer cells as a result of block- 
age caused either by tumor or the surgical 
procedure.^? Two of these patients have 
demonstrated complete disappearance of 
the satellites and 1 patient remains clini- 
cally free of melanoma 5$ years after such 
treatment. In 2 patients, the nodes involv- 
ing the inner aspect of the thigh, 7.e., 
the distribution of the lymphatic vessels, 
disappeared, whereas those involving the 
lateral aspect of the thigh did not change 
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in appearance. The remaining patient 
manifested no benefit. 


STAGE IV MELANOMAS 


No beneficial clinical response was ob- 
served in our 2 patients treated by p” 
ethiodol delivered via the lymphatics of 
the feet. Metastases to the lungs, liver or 
other sites existed and irradiation to the 
pelvic and periaortic lymph nodes had no 
demonstrable clinical effect. Both patients 
died from disseminated melanoma. 


RESULTS 


Table 1 presents our experience with 57 
patients suffering from malignant mela- 
noma who were considered candidates for 
endolymphatic I?! ethiodol. The data 
are presented according to the clinical 
staging of the malignant melanoma. There 
were 26 patients who were classified as 
clinical Stage 1, and who remained well and 
free of evidence of melanoma for the dura- 
tion of the study. There were 7 who were 


P 
; 
*« 


clinically negative, but who later developed 


Tomte I 
EXPERIENCE WITH £7 PATIENTS WITH MALIGNANT 
MELANOMA WHO WERE CANDIDATES FOR 
ENDOLYMPHATIC [Pt gruroDOL THERAPY 


No. of 


Stage Patients 
I. Clinically negative for metastasis to 
lymph nodes and remained well and 
free of metastasis 26 
Clinically negative, subsequent de- 
velopment of metastasis 7 
Clinically negative, but had a groin 
dissection and the lymph nodes were 
histologically negative 4 
Clinically negative, but a false- 
positive lymphogram x 
II. Clinically negative for metastasis, 
lymphogram positive for metastasis 3 
Clinically positive and lymphogram 
positive 8 
IH. Satellhitosis and other metastasis to 
involved extremity 5 
IV. Distant metastases 2 
Total x 
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MALIGNANT MELANOMA-—SURVIVAL RATES OF 
PATIENTS TREATED WITH ENDOLYMPHATIC 
PH ETHIODOL 
3-YEAR SURVIVAL RATES 
Clinical Stages r and u 


Survival and kree 


Clinical No. of No. of | of Disease Over 
Stage Patients Deaths 3 Years 
(per cent) 
i jo d 84 
| i O M go 


metastasis. Four patients were considered 
clinically negative, but for varying surgical 
reasons, a ly mph node dissection was per- 
formed and the lymph nodes were found to 
be histologically negative for metastases. 
Two patients were clinically negative, but 
a false-positive result was obtained on 
lymphographic studies and they were sub- 
jected to a groin dissection. 

Of those classified in Stage 11, there were 
3 patients who were clinically negative for 
metastases, but whose Ilymphograms were 
positive for metastases. Fight patients were 
clinically positive and the Iymphograms 
were also positive. 

There were 5 patients in Stage in and 2 2 
patients with distant metastases. 

Table i1 demonstrates the survival rates 
of patients treated with endolymphatic 
P! ethiodol over 3 years ago. Those pa- 
tients who were classified as Stage 1 and 
u are presented. Thirteen patients classi- 
fied as clinical Stage 1 received this form of 
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therapy. There were 2 deaths occurring as 
a result of distant dissemination of the 
melanoma 1n this group. The survival rate 
of those patients who were free of evidence 
of melanoma for over 3 vears is 84 per cent. 
In clinical Stage n, there were 6 patients 
treated. Three developed dissemination of 
the cancer. The 3 vear survival rate in this 
group 1S £O per one 

Table ir presents the over-all results of 
patients who were treated with I?! ethiodol 
and later treated bv a radical groin dissec- 
tion. It will be noted that of 4 patients so 
treated, the Iymphogram was interpreted 
as being positive for evidence of metastasis, 
but the histology was negative. Only i 
patient developed a recurrence in the region 
of the groin at the site of the lymph node 
dissection. The recurrence rate was 25 per 
cent. No patient in this group developed 
generalized metastases and none of these 
patients died as a result of their cancer. In 
6 patients whose lymphograms were inter- 
preted as being positive for metastases, 
which data were confirmed by the histo- 
logic examination, none developed local 
recurrences, but so per cent developed 
generalized evidence of the melanoma and 
each died from his disease. 

It is too early following therapy for the 
remainder of the patients to make anv 
comments regarding the efhcacev of the 
endolymphatic isotope therapy. 


DISCUSSION 


As a means of determining the reliability 
of endolymphatic isotope therapy, Ed. 
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PATIENTS WITH MALIGNANT MELANOMA TREATED BY 


No. of 


Patients a 
Nodes 


L hoi positiv e- 

Histology negative 4 I 
Lymphogram positive- 

Histology positive 6 o 


Recurrence 
in Lymph 


' P? grHIODOL AND RADICAL GROIN DISSECTION 


Per Um of 
Patients Who 
Developed 
Generalized 
Metastasis 


Per Cent of 
Patients 
Who Died 


Per Cent of 
Recurrence in 
Ly mph Nodes 


26 O o 
o He 


PO 
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wards? and his co-workers described experi- 
mental work performed on VX2 tumor in a 
host animal—the rabbit. They analyzed 
their results according to the lympho- 
graphic appearance of the lymph nodes, 
microscopic findings at autopsy, and sur- 
vival time of the animals. 

I. Serial lymphadenographic examina- 
tion revealed that in the animals in whom 
the isotope was administered, in a period 
of 4 weeks after the tumor was implanted, 
the lymph nodes were heavily infiltrated 
with cancer. Inasmuch as the maximum 
range of the 8 particle of I?! has a maxi- 
mum penetration in tissue of 2 mm. with 
à mean range of 0.3 mm., the expectation 
of destroying large metastatic deposits 
is nil. Edwards states, "There was, however, 
a different pattern of appearance of the 


two groups with inhibition in growth of 


the tumor of the treated nodes."? In the 
group with the short transplantation-treat- 
ment interval the lymphograms revealed a 
marked shrinkage of the lymph nodes 
treated with the radioactive isotope and 
expansion of the lymph nodes in the control 
group treated with plain lipiodol. 

IIl. Macroscopic and microscopic find- 
ings. There was a marked difference in the 
appearance of the 2 groups in which the 
treated lymph nodes were markedly smaller 
than the control group's. Thev state that 
the microscopic evaluation of the effects 
of therapy was difficult in lymph nodes 
which contained a great deal of tumor; how- 
ever, in lymph nodes minimally involved, 
due to a short transplantation-treatment 
interval the radiation changes of the 
tumor cells due to I! lipiodol could be 


found even to the complete destruction of 


the tumor and thelymph nodes. 

II. Survival time. There was a marked 
increase in survival times of the treated 
animals. Onlv in the animals with lymph 
nodes involved with microscopic-sized me- 
tastasis was the survival markedly in- 
creased, and 25 per cent of these rabbits 
were cured. Other treated animals eventu- 
ally died, but far outlived those rabbits 
who were treated as controls. 
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We have previously described, on clinical 
investigation in humans, marked shrinkage 
of lymph nodes? and destruction of malig- 
nant melanoma following I?! ethiodol 
administration endolymphatically.* 

In our series of 13 patients in clinical 
Stage 1 treated from 3 to 5 years ago, there 
was a survival rate—free of melanoma—of 
85 per cent. This compares with the results 
obtained from Kinmonth's? laboratory as 
reported by Edwards? and his associates. 
They reported a survival rate of 90.3 per 
cent for from 2 to 5 years; 89.3 per cent 
from 3 to § years; and an over-all survival 
rate of 82 per cent from 3 to § years. Fur- 
thermore, our survival rate of 50 per cent 
for the 6 patients 1n clinical Stage 11 com- 
pares with their results of 19 patients in 
clinical Stage 11 who manifested a 36.3 
per cent survival rate 3 to § years. Ed- 

wards,’ further evaluated the results from 


surgery alone at the St. Thomas' Hospital, 


London, where he performed his investiga- 
tions, and was able to show that in Stage 1 
cancer, the 3 year survival rate was 59.5 
per cent, and in Stage 11 the survival rate 
was 12.5 per cent. He further believes that 
a more relevant comparison of the efficacy 
of the endolymphatic form of therapy 1 
comparison to surgery alone is the recur- 
rerice rate in lymph nodes. In 31 patients, 
treated by surgery and endolymphatic 
therapv, 9.7 per cent developed recurrences 
in the region of the lymph nodes and 
eventually died. In those treated by sur- 
gery alone ,of42 such patients, 1 5 developed 
recurrences in the lymph node region and 
I4 died. 

Fully realizing. the inadequacv of re- 
porting a very small series of no statistical 
significance and that a series of 3 vear re- 
sults cannot be compared to a series of 5 
year survival rates, Table iv does make 
such a comparison for an index of clinical 
accomplishment of endolymphatic isotope 
therapy. The data for those patients 
treated by surgery alone were obtained 
from the files of the Pack Medical Group 
and represent patients treated by the same 
technique and for the most part by the 


TABLE 
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COMPARISON OF SURVIVAL RATES OF PATIENTS WITH MALIGNANT MELANOMA TREATED BY 
SURGERY ALONE OR SURGERY WITH ENDOLYMPHATIC RADIOACTIVE ISOTOPES 


Treated with Surgery Alone 
Stage 
No. of Patients 


l 37 4o.5% 
|] 190 14.1% 


(wide local excision and lymph node dissection) 
s Year Survival Rate 


Treated with Endolymphatic Radioactive 
Isotopes and Surgery 

No. of Patients 3 Year Survival Rate 

13 85% 


S O ( 


From: Pack, G. T., and Ariel, I. M.: Treatment of malignant melanoma by adequate (radical) surgical resection and radical amputa 


tion when indicated. In: Current Surgical Management 
Company, Philadelphia, 1957, pp. 438-446." 


same group of surgeons. An index of im- 
provement is noted in those patients who 
received [?' ethiodol endolymphatically 
which appears promising and warrants 
further clinical trial. 

We have observed that approximately 40 
per cent of the patients in clinical Stage 
| will eventually develop metastases to the 
lymph nodes. We are accordingly con- 
vinced that the policy of watchful waiting 
Is not justified. 

[f the melanoma is in juxtaposition to 
the lymph node bearing region to which 
may dissection of 
the primary melanoma, the intervening 
lymphatics and the lymph nodes in con- 
tinuitv is the procedure of choice. If, 
however, the melanoma is distant from 
the lymph nodes and an ez d/oc dissection 
is not technically feasible, a discontinuous 
operation must be considered; j.e., re- 
moval of the primary melanoma, and a 
groin or axillary dissection. The interven- 
ing lymphatics possibly harboring mel- 
anoma cells "in transit" or fixed are thus 


metastases Occur, à 


ignored. 

We have demonstrated that the dis- 
continuous operation, moreover, is not 
without hazard.? Alterations in lymphatic 
dynamics occur which favor the "take" 
or dissemination of the cancer have been 
observed (Fig. 6; and 7). These consist 
essentially of a sealing-off of the severed 
lymphatic vessels which hinders and ob- 
structs lymphatic flow with the develop- 
ment of the following sequence of events: 
(1) obstruction of lymphatic channels di- 
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into different channels 
with their subsequent lodgement in lymph 
nodes which do not directly drain the pri- 
mary cancer site; (2) obstruction of lymph 


rects metastases 


lic. 6. Lymphogram taken 3 days after performance 
of radical groin dissection for melanoma. Note in- 
Jected ethiodized oil removed by means of a hem 
ovac within wound site. Note lymphocele. (By 
courtesy of New York State F. Med.) 
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nodes by metastases causes the formation 
of collateral lymphatic channels, presenting 
unusual locations for the lodgement of 
metastases; (3) the collateral lymphatic 
network may be so extensive, including the 
perivascular lymphatics of Wallace, as to 
offer a means of conveyance for cancer cells 
freely to almost any part of the body; (4) 
lymphatic obstruction produces lymphatic 
hypertension; lymphatic stagnation favors 
the "take" of "in transit" metastases; (5) 
lymphatic regurgitation within the dermal 
network 1s a mechanism, whereby cancer 





Fig. 
lymphatic circulation. Regenerated lymphatic 
vessels communicate freely with supraclavicular 
lymph nodes; new collateral circulation developed 
with internal mammary chain of lymph nodes. 
Note residual lymph nodes in axilla harboring 
metastatic melanoma. Left radical axillary dissec- 
tion for melanoma performed 2 years previously 
elsewhere. (By courtesy of New York State J. Med.) 


Lymphogram demonstrating reconstituted 
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liG. 8. Marked lymphedema following radical groin 
dissection for melanoma with development of ex- 
tensive network of lymphatic vessels. 


cells, especially melanoma, are trans- 
mitted to the tiny superficial lymphatics to 
lodge and producing  satellitoses 
(Fig. 8); and (6) lymphatic obstruction 
encourages the function of lymphatico- 
vascular communications; this may be one 
method whereby melanoma cells gain en- 
trance into the vascular circulation. 


grow, 


ae 
un 


Metastases in the lymphatic vessels 
and lymph nodes may produce a majority 
of the foregoing alterations, which are 
markedly aggravated by the discontinu- 
ous performance of either a groin or axil- 
lary lymph node dissection. 


COMPARISON OF COMPLICATIONS 
FROM A LYMPH NODE RESECTION 
WITH THOSE RESULTING FROM 
ENDOLYMPHATIC ISOTOPE 
INJECTION 


Fortner, Booher and Pack! described 
their complications following groin dissec- 
tions for melanoma. Three patients had 
serious complications (1 cardiac arrest 
with death, 1 patient had a severed 
ureter and bladder and 1 had a tear in a 
major vein). Local complications con- 
sisted of necrosis of skin flaps (64.5 per 
cent) necessitating skin grafts (23 per cent). 
Moreover, a significant number of patients 
had swelling of the affected limb which at 
times can be severe. The incidence of 
satellitoses (skin metastases) varied from 
9 to 25 per cent. 

The complications following isotope ther- 
apy have been minimal. Slight transitory 
edema and pyrexia for 1 to 2 days have 
been observed in one-third of our patients. 
We have a 10 per cent failure rate to ad. 
minister a proper therapeutic dose due to 
technical problems. At first, we had 
difficulty with the healing of the incision, 
but pouring a liter of saline solution over 
the wound after the removal of the cathe- 
ter and before the wound is suture closed 
has completely prevented this complica- 
tion. One patient developed a transient 
rash possibly due to sensitivity to iodine. 
Five per cent of the patients had a mild 
cough for a period of 1 to 3 davs. No pul- 
monary complications have been observed 
and patients have been followed for up to 
3 vears with repeated pulmonary function 
tests. 

It is thus demonstrable that the surgical 
extirpation of lymph nodes is not without 
hazard, particularly when the operation is 
done in a discontinuous manner and pro- 


20 Irving M. Ariel 


FEBRUARY, 1971 


duces certain local complications. Internal 
irradiation, apparently when given in the 
dose range described herein, exerts no 
demonstrable effect upon lymphatic dy- 
namics.’ It does not cause blockage of 
lymphatic How, nor does it result in the 
formation of collateral lymphatic channels 
for unpredictable dissemination of cancer 
cells throughout the body. Even after the 
administration of therapeutic doses of 
irradiation, the filtration stabilitv of the 
residual lymph nodes seems to be intact. 

The continued application. of these 
clinical investigations, adhering to the 
principles of therapy above described, are 
warranted. 


SUMMARY AND CONCLUSIONS 


The treatment of malignant melanoma 
by a combination of surgery and endolym- 
phatic isotopic therapy is based on experi- 
mental evidence that the dose of irradiation 
delivered by this route will destroy micro- 
scopic-sized deposits of cancer.’ In lymph 
nodes bearing cancer, there 1s marked 
destruction of melanoma in the lymph 
nodes after the endolymphatic administra- 
tion of 40 mc of I?! ethiodol. This has 
been accomplished with no demonstrable 
interference to lymph flow due to marked 
differences in sensitivity to irradiation of 
the lymph nodes and the lymphatic vessels. 
The lymph nodes are radiosensitive, and 
the lymphatic vessels are radioresistant. 


Endolymphatically administered — I?! 
ethiodol delivers a sufficient irradiation 


($0,000 to 100,000 rads 8) to the lymph 
nodes in humans to destroy microscopic- 
sized deposits of melanoma cells lodged 
within the lymph nodes. The primary mel- 
anoma is treated by orthodox surgical 
techniques. Patients classified as clinical 
Stage I receive no additional surgerv, but 
receive I endolymphatically, and are 
thus spared the trauma of a radical axil- 
lary or groin dissection and their ensuing 
complications. A 3 year survival rate in a 
small group of patients with clinical Stage 
1 of 85 per cent is encouraging. 

Patients with Stage 11 melanoma are 
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treated by a combination of endolymphatic 
isotopes and surgical removal of the pri- 
mary melanoma and the lymph nodes. 
The penetration of the irradiation from 
the administered isotope is not sufficient 
to depend upon such irradiation to destroy 
the cancer. In such instances, irradiation of 
lymph nodes outside the field of surgery, 
irradiation. of any lymph nodes inad- 
vertently left behind and irradiation to 
cancer cells within the lymphatics offer 
an additional dimension in the treatment 
of these patients. A 3 year survival rate of 
50 per cent in a small group of patients so 
treated seems promising. 

Several patients with satellitoses have 
markedly benefited from endolymphatic 
isotope therapy. 

Two patients with distant metastases so 
treated have shown no improvement and 
endolymphatic isotopes are not indicated 
for such patients. 

Only by continued clinical trial, pref- 
erably on a randomized basis, can the exact 
role of the endolymphatic administration 
of radioisotopes be obtained. In England, 
the Medical Research Council is sponsoring 
such a study. At the Hunterian Lecture 
delivered at the Royal College of Surgeons 
in London, Edwards spoke about the 
accomplishments of endolymphatic iso- 
topes for malignant melanoma and con- 
cluded his lecture with the following note: 
"There is no reason why this illness cannot 
be fully documented in each case arising in 
Great Britain and the details analysed by 
experts in this field. It would surely be an 
advance in the concept of treating malig- 
nant disease and something of which 
Hunter would have approved.’ 


Pack Medical Group 
139 East 36th Street 
New York, New York 10016 
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I^ SOME radiotherapy centers, the ap- 
pearance of central nervous svstem signs 
in a patient with a histologically verified 
malignant neoplasm outside the central 
nervous system, present or past, 1s assumed 
to indicate the development of metastatic 
brain disease. Such a patient may be given 
radiotherapy, with or without roentgeno- 
graphic demonstration of an intracranial 
mass, and without benefit of surgical de- 
compression and tissue diagnosis. In view 
of the experience documented in this re- 
port, it is our policy to make a thorough 
search for a surgically treatable lesion in 
every patient suspected of metastatic brain 
tumor. The investigation usually includes 
routine skull, chest, and skeletal survev 
roentgenograms, bone marrow studv, echo- 
encephalography , electr oencephalography, 
and scintiphotographic brain imaging using 
technetium ggm. If this search reveals no 
evidence of widespread disease or severe 
disability, appropriate cerebral angiography 
is then performed. 

In 51 such patients seen within the past 
IO years, the single metastatic lesion was 
excised surgically. During 1969, we re- 
ported! on 41 of these patients, 39 of whom 
were treated bv surgical excision. without 
radiation therapy, and compared our ex- 
perience with the previously published ex- 
perience of others. Within the 20 months 
between closure of that series and the end 
of 1969, 10 additional patients with single 
metastatic lesions in the brain were treated 
surgically. The cumulative data are shown 
below, in the same format as before for 
comparison. Two of the patients in our 


original series had received radiation ther- 
apy to the brain. We stated then that we 
were considering further use of this modality 
for certain patients; 8 of the 10 additional 
patients have been so treated. The com- 
bined experience tends, 1n our view, to cor- 
roborate the belief expressed in our former 
report, that unwarranted pessimism has 
obscured evaluation of the results of sur- 
gical treatment of the single metastatic 
brain lesion. 

In addition, we call attention here to an 
exceptional group of 12 patients in whom 
the circumstances and clinical appearance 
strongly suggested metastatic brain disease, 
but who were found at craniotomy to have 
unrelated lesions, a number of them benign 
and operable. Eight such patients had been 
noted during the previous 10 vears;? 4 addi- 
tional cases (half again as manv) were 
found, perhaps as a result of sharpened 
awareness, during the ensuing vear and a 
halt. 

Where the outcome of surgical treatment 
of single brain metastases had encouraged 
us, the discovery of this high percentage 
of nonmetastatic lesions warned us to pur- 
sue the differential clinical diagnosis, sur- 
gical exploration, and tissue diagnosis of 
every patient with cancer who is suspected 
of having a metastatic lesion of the brain. 


PRESENT SERIES 


Fifty-one patients with a single meta- 
static brain lesion. were treated bv crani- 
otomy at Kaiser Foundation Hospital, Oak- 
land, between October 19:9 and December 
31, 1969. As shown in Table 1, only 4 were 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


1-73, 1970. 


From the Permanente Medical Group and Kaiser Foundation Hospital, Oakland, California. 
t Department of Neurological Surgery, The Permanente Medical Group, Kaiser Foundation Hospital, Oakland, California. 
t Resident, Department of Surgery, Kaiser Foundation Hospital, Oakland, California. 
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Taare Í 


AGE AT ONSET OF SYMPTOMS FROM SINGLE BRAIN 
METASTASIS AND SEX DISTRIBUTION 
OF SI PATIENTS 


Age (yr.) Male Female 
10-19 I 
20-29 I 
30739 I i 
40-49 7 4 
50-59 8 IO 
60-69 I2 4 
70-79 2 

Total 30 21 


younger than 40, and 2 were older than 70 
years. 

In evaluating the results of cranictomy, 
the site and type of the primary tumor were 
taken into account (Table 11). Bronchogenic 
carcinoma, one of the most rapidly lethal 
of all neoplasms, was the primary tumor 
in more than half (26) of the cases; breast 
carcinoma was the primary lesion in the 
next largest number (9 cases). À neoplasm 
that is held by many observers to carry a 
better prognosis (renal carcinoma) was the 
primary lesion in only 2 of our series. 

As seen in Table rm, the majority (27) of 
the lesions were in the distribution of the 
middle cerebral artery: parietal, fronto- 
parietal, or temporoparietal lobe. 

Each patient was studied by one or more 
of the following: electroencephalography, 
echoencephalography, or scintiphotography 


Tass [I 
PRIMARY TUMOR: TYPE AND SITE 





Carcinoma 4I 


Lung 26 
Breast 9 
Kidney 2 
Corpus uteri I 
Colon g 
Lymphoma 2 
Mediastinal I 
Retroperitoneal I 
Melanoma 3 
Axilla I 
Adrenal I 
Subungual (toe) I 


Unknown 5 





Raskind, Weiss, Manning and Wermuth 


FEBRUARY, 1971 


Tague III 


SITE OF BRAIN METASTASIS 


Parietal 

Frontal 
Frontoparietal 
Cerebellar 
Temporoparietal 
Temporal 
Frontotemporal 
Skull, dura, sinus 
Parasellar 


e NN un 
Mom DUO ANION 


with Tc?9». In ço patients, one or more 

es of contrast study was performed 
(Table xv). In 30 cases angiography alone, 
and in 4 cases pneumography alone sufficed; 
in 16 cases multiple lesions could not be 
ruled out until both studies were used. 

The interval between onset of symptoms 
from the primary lesion, and of those from 
the brain metastasis, is related to the type 
and site of the primary tumor in Table v. 
Only the symptoms of lung and breast car- 
cinoma preceded those of the brain metas- 
tasis by an appreciable interval. Indeed, 
the clinical disturbance that initiated in- 
vestigation for tumor was due to the met- 
astatic brain lesion in 60 per cent of the 
cases (Table v1). 

Neoplastic tissue was removed at crani- 
otomy from 49 patients. In each of these, 
an effort was made to excise the entire me- 
tastatic lesion, and to provide decompres- 
sion by removing the adjacentlobe. Excision 
of the metastasis and primary lesion was 
achieved in only 4 of the patients with 
bronchogenic carcinoma. 

The sites of postoperative radiation ther- 
apy are shown in Table vu. 


SURVIVAL SPAN 
Our operative mortality rate (defined as 


Taste IV 


DIAGNOSTIC CONTRAST STUDIES 


Angiography 3o 
Pneumography 
(pneumoencephalography, 
ventriculography) 4 
Angiography and pneumography 16 
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TABLE V 


INTERVAL FROM CLINICAL EVIDENCE OF PRIMARY TUMOR TO SIGNS OF BRAIN METASTASIS 


RM M Rc i ree a Aa aaa Ba ai a e ADMMUMMTMEHMMMMMMMMMEEEEEEMN 


Carcinoma 
Lung (26) 1 
Breast (9) 

Kidney (2) 
Corpus uteri (1) 
Colon (3) 

Lymphoma 
Mediastinal (1) 
Retroperitoneal (1) 

Melanoma 
Axilla (1) | 
Adrenal (1) i 
Subungual (toe) (1) 

Unknown (4) 


— “ae t3 — 43 


mal 





death within 2 weeks after craniotomv) was 
I2 per cent (6 patients). 

Among 15 individuals who lived longer 
than 1 year after craniotomy (Table vim), 
1 has survived the operation 9 years. The 
primary lesion was in the lung in 8 of these 
15 long term survivors—nearly one-third of 
the total group with bronchogenic carci- 
noma; It was in the breast in 5, or half of 
those with mammary carcinoma (Table 1x). 

Of 11 patients still living at the time of 
report, 4 have survived craniotomy longer 
than 1 year (Table x). The postcraniotomy 


Tagg VI 


FIRST TUMOR IDENTIFIED: PRIMARY OR METASTATIC 





Primary Metastatic 
(No.) (No.) 


Carcinoma (41) 
Lung (26) 


9 17 
Breast (9) 7 2 
Kidney (2) o 2 
Corpus uteri (1) O I 
Colon (3) 3 1 
Lymphoma (2) 
Mediastinal (1) 1 
Retroperitoneal (1) 1 
Melanoma (3) 
Axilla (1) 1 
Adrenal (1) I 
Subungual (toe) (1) 1 
Unknown (5) 5 
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6-12 i Yr 1—2 2~3 320 
Mo. ira lf lf X5 
i 2 2 1 
| R I 2 
2 
1 
Tasie VII 
NUMBER OF PATIENTS RECEIVING 
POSTCRANIOTOMY RADIOTHERAPY 
Lung 
Lung Brain and 
Brain 
Before October 1959 2 | 
October 1949 to 


December 31, 1969 


Pot 
v 


survival spans of the 4 current survivors 
who had lung cancer range from 11 months 
to 4 years. The 2 survivors who had breast 
cancer have lived 9 months and 3 vears 
respectivelv since brain lesion excision. 
SURVIVAL QUALITY 

Fourty-four patients left the hospital 
alive. Of these, 40 had good to excellent 
sensorimotor function, mental and intel- 
lectual integrity. Complications in the 4 
patients were partial aphasia and hemi- 
paresis (2 patients), mild hemiparesis (t 
patient), and homonymous hemianopsia 
(1 patient). 


NONMETASTATIC LESIONS 


In addition to providing a satisfactory 
means of palliation in many patients with 
devastating illness, our investigations have 
directed attention to the occasional impor- 
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TaBre VIII 


LENGTH OF SURVIVAL AFTER CRANIOTOMY 
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o-2 2Wk. 612 1-2 
Wk. 6Mo. Mo. Yr. 
Carcinoma 
Lung (26) 4 12 2 6 
Breast (9) I 2 1 3 
Kidney (2) I I 
Corpus uteri (1) I 
Colon (3) 3 
Lymphoma 
Mediastinal (1) I 
Retroperitoneal (1) 1 
Melanoma 
Axilla (1) I 
Adrenal (1) I 
Subungual (toe) (1) I 
Unknown (5) I 4 


tant exception to the general rule that, if 
symptoms referable to the brain arise in a 
patient known to have malignant neopla- 
sia, an intracranial metastasis has developed. 
We reported? 8, and are here reporting 4 
additional cases of nonmetastatic brain 
disease in such patients (Table xi). The 
brain lesions actually found in these 12 
cases are related to the type and site of the 


Tage IX 


SITE OF PRIMARY NEOPLASM IN PATIENTS 
SURVIVING CRANIOTOMY LONGER THAN I YEAR 


Carcinoma 
Lung 8 
Breast 5 

Lymphoma 
Retroperitoneal I 

Melanoma 
Subungual (toe) I 
Total 15 


TABLE X 


PRIMARY SITE IN PATIENTS ALIVE 
AT TIME OF STUDY 


Lung 4 (11 mo., 15 mo., 17 mo., 4 yr.) 

Breast 2(9mo., 3yr.) 

Colon 2(1mo., 3 mo.) 

Unknown 3(9mo., 9 mo., IT mo.) 
Total II alive 


2-3 


3-4 4-5 5-6 6&7 78 38-9 9-10 
Yr. Yeo Yr. Yr. Yt. Ire Yre Yr 
I I 

2 


former neoplasms, and to the duration of 
symptoms from the intracranial lesions, in 
Table xu. The outcome in each patient is 
indicated in Table x11. 


CONCLUSIONS 


The evidence from these 51 cases of 
single metastatic brain tumor and 12 cases 
of suspected but not actual metastasis leads 
us to suggest 5 points: 

1. When one is confronted with clinical 


TABLE XI 


INTERVAL FROM TREATMENT FOR NEOPLASM TO 
ONSET OF SYMPTOMS FROM UNRELATED 
BRAIN LESION 


Case Age Former Neoplasm Inter- 
No Gn) Site ya 
(yr) 
I 57 F Carcinoma, breast yi 
2 49 F | Carcinoma, breast 2 
3 63 F Carcinoma, breast 8 
4 62 E Carcinoma, breast 6 
5 37 E Melanoma, leg 2 
6 73 M Melanoma, back 4 
Fi 48 F Carcinoma, vocal cord 6 
8 38 F Carcinoma, thyroid 9 
9 76 F Carcinoma, colon 3 
IO 42 M  Fibrosarcoma, sacrum 8 
II 72 FE | Carcinoma, breast I2 
I2 66 E Carcinoma, breast 8 
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manifestations suggesting intracranial met- 
astatic neoplasia, one should defer thera- 
peutic decision until adequate information 
is in hand. Blanket recommendation to al- 
low the disease to take its course on the 
assumption that any action is useless, sur- 
gical treatment on clinical grounds alone, 
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“blind” administration of irradiation or 
chemotherapy is not warranted. 

2. Adequate investigation includes all or 
several of the following: skull, chest, and 
skeletal roentgenographic survey, bone 
marrow study, echoencephalography, elec- 
troencephalography, and radioisotope brain 


TABLE XII 


DURATION OF CENTRAL NERVOUS SYSTEM SYMPTOMS AND BRAIN LESION FOUND IN I2 PATIENTS 
WITH UNRELATED NEOPLASTIC PRIMARY DISEASE 


Duration of 
Case No. Former Lesion pus in Lesion Brain Lesion 
ymptoms 
(mo.) 
I Carcinoma, breast g Meningioma, sphenoid ridge 
2 Carcinoma, breast 3 Chronic subdural hematoma 
3 Carcinoma, breast 8 Chronic subdural hematoma 
4 Carcinoma, breast 3 Enchondroma, middle cranial fossa 
$ Melanoma, leg 6 Protoplasmic astrocytoma, tem- 
poral lobe 
6 Melanoma, back I Subcortical hematoma 
fi Carcinoma, vocal cord 2 Glioblastoma, parietal lobe 
8 Carcinoma, thyroid 3 Meningioma, sphenoid ridge 
9 Carcinoma, colon 2 Meningioma 
I0 Fibrosarcoma, sacrum I yr. Meningioma 
II Carcinoma, breast 4 da. Aneurysm with clot 
12 Carcinoma, breast I Astrocytoma 
Tase XIII 


SURVIVAL AND NEUROLOGIC STATUS OF 12 PATIENTS WITH BRAIN LESION UNRELATED 
TO PREVIOUS NEOPLASM 


Postcraniotomy Living 


E Lesion Survival or Neurologic Status 
Years Months Dead 
I Meningioma, sphenoid ridge 8 zt L Moderate left hyper-reflexia 
2 Chronic subdural hematoma Oo 6 L Intact 
3 Chronic subdural hematoma 8 4. L Intact 
4 Enchondroma 6 3 L Intact; suggested recurrence 
g Protoplasmic astrocytoma I 2 D 
6 Subcortical hematomat o o D 
7 Glioblastoma O 8 D 
8 Meningioma, sphenoid ridge o 3 L Intact 
9 Meningioma 1 6 L Intact; recurrence 1969; meningeal 
sarcoma irradiated 
10 Meningioma 6 o L Intact 
II Aneurysm with clot 6 o L Intact 
12 Astrocytoma 6 Oo D (No autopsy) 


* Lost to follow-up. 
T Refused 
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imaging. If these indicate that surgical 
treatment may prove worthwhile, angiog- 
raphy, pneumography, or both should be 
performed to delineate the lesion. 

3. In many patients, total surgical ex- 
cision of the tumor with internal decom- 
pression can prolong life for significant 
periods. The neurologic quality of survival 
has been good to excellent in the great 
majority of the survivors in our series. 

4. Although only 1o of our 51 patients 
received postoperative irradiation to the 
head, and 8 of these 10 were treated within 
the last year and a half so that firm con- 
clusions cannot be drawn, the inference 1s 
that survival may be further prolonged and 
improved by the judicious use of this mo- 
dality. 

gs. A number of factors, including em- 
phatically the discovery of benign or other 
fully operable brain lesions at craniotomy, 
warn that “blind” radiation therapy or 
chemotherapy without prior tissue confir- 
mation and surgical decompression may be 
detrimental. 


SUMMARY 
In 51 patients, single metastatic brain 
lesions were excised. Only 10 (8 of these 
within the last 14 years) received postop- 
erative radiation therapy to the brain. 
More than half of the 51 patients had car- 
cinoma of the lung, the primary neoplasm 
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conceded by many observers to have the 
worst prognosis; yet I$ survived crani- 
otomy longer than 1 year and 11 were 
alive at time of review. In addition, 12 
other patients with histologically confirmed 
primary carcinoma, suspected of having 
intracranial metastatic disease, proved to 
have nonmetastatic lesions at the time of 
craniotomy, 9 of which were completely 
benign. There is thus substantial reason for 
considering the surgical removal of single 
metastatic brain tumors, or of lesions sus- 
pected to be in this category. 

It is suggested that the patient with 
known primary malignant neoplasm, in 
whom symptoms of central or cerebellar 
dysfunction arise, be fully investigated for 
an operable lesion. At least a tissue diagno- 
sis should be made, and preferably surgical 
excision of the brain lesion should be at- 
tempted, before institution of radiotherapy. 


Robert Raskind, M.D. 
280 W. MacArthur Boulevard 
Oakland, California 94611 
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I5 1954, Chao and associates! first pub- 
lished the results of irradiation of brain 
metastasis in 38 patients who were treated 
in the Department of Radiation Therapy at 
Memorial Hospital, New York City, from 
1949 through 1953. Of these, 24, or 64 per 
cent showed worthwhile palliation. In a 
subsequent report in 1961, Chu and Hil- 
aris,” based on the analysis of 218 patients 
treated between the years 1954 and 1958, 
re-emphasized the value of irradiation in 
the management of patients with intra- 
cranial metastases. 

The purpose of this study is: (1) to 


compare the results of brain irradiation of 


a more recent series of patients with previ- 
ous experiences; (2) to determine the effect 
of higher dose levels and better radiation 
qualities on the response rate and duration 
of remission; and (3) to evaluate the 
influence of adjuvant corticosteroids. 


MATERIAL 
From February 1961 to January 1968, 
560 patients with brain metastases from 
various primary lesions were accepted for 
whole brain irradiation. The types of pri- 
mary tumors are presented in Table 1. 


Tage I 


PRIMARY LESION SITES 











No. of 
M Per Cent 
Patients 
Breast 233 39 
Lung 141 2s 
Melanoma 4S 8 
Others 152 28 
Total 560 100 


The largest group of 220 patients (39 per 
cent) had carcinoma of the breast. The 
second largest group, 141 patients (25 per 
cent) had bronchogenic carcinoma. Pa- 
tients with melanomas comprised 8 per 
cent. Other primary lesions (28 per cent) 
included lymphomas (reticulum cell sar- 
coma and lymphosarcoma), genitourinary 
and gynecologic cancers, bone and soft tis- 
sue sarcomas, gastrointestinal cancers, head 
and neck cancers, and 8 unknown primary 
lesions. The youngest patient was I year 
old and the oldest was 82 years old. The 
largest number of patients ranged from so 
to 60 years of age. With mammary car- 
cinoma contributing the bulk of cases, the 
sex ratio was 3 females:2 males. 

The symptoms and signs are presented 
in Table u. Most patients had multiple 
neurologic deficits. The predominant find- 
ings were motor deficits, disorientation, 
sensory deficits and aphasia. Frequently, 


Taste H 


SIGNS AND SYMPTOMS 


Ne. Per Cent 


Motor deficit 


47 7$ 
Disorientation, lethargy, coma 208 4I 


Headaches 168 33 






Sensory deficits 15g 28 
Slurred speech, aphasia 120 21 
Nystagmus 106 ig 
Seizures 101 18 
Nausea and vomiting 99 17 
Visual field involvement 84 rg 
Diplopia $I 14 
Blurred disks 7t 14 
Papilledema 7 13 
Dizziness 43 8 


* Presented in part at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, 


March 1-5, 1970. 
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Tase III 


DIAGNOSTIC WORK-UP 


No. of 


Patients Pest enE 
Neurologic examination 541 96 
Lumbar puncture $19 g2 
Electroencephalography 445 79 
Arteriography 249 44 
Isotope scanning 193 51 
Pneumoencephalography 58 IO 
Echoencephalography 29 5 


patients were comatose at the time irradi- 
ation was started. There were 47 patients, 
or 8 per cent, who presented with symptoms 
and signs of brain metastasis before the 
primary tumor was diagnosed. Of these, 
60 per cent were subsequently found to 
have bronchogenic carcinoma. 

Practically all patients had a neurolog- 
ic examination performed by the staff of 
the Neurology Service. Various diagnostic 
procedures were employed (Table 111). 
With a few exceptions, lumbar puncture 
was routinely done. The majority of pa- 
tients also had electroencephalography. 
More recently, neurologic work-up also in- 
cludes other procedures such as arteriog- 
raphy, pneumoencephalography, isotope 
scanning, and echography. 


RADIATION THERAPY 


All patients received total brain irradi- 
ation utilizing parallel opposed lateral 
fields averaging 14X20 cm. in size. About 
one-half of the patients received ortho- 
voltage irradiation. The other half were 
treated with 1 mev., 2 mev., 6 mev. roent- 
gen ray or telecobalt irradiation. After July 
1966, only telecobalt therapy and 6 mev. 
linear accelerator therapy were utilized. 
When 250 kvp. roentgen rays were used, 
bolus bags were packed around the head 
to improve the dose distribution. Figure 1 
shows the isodose distribution of a 250 
kvp. roentgen ray treatment. The dose 
to the brain varied from 100 per cent to 
130 per cent, which was not very homog- 
eneous, but was considered fairly satisfac- 
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Fic. 1. Isodose distribution of 250 kvp. total brain 
irradiation. Two lateral opposing fields with 
bolus; 70 cm. target skin distance. 


tory. With megavoltage roentgen ray or tele- 
cobalt irradiation, no bolus was used. 
Figure 2 demonstrates the isodose distri- 
bution of a 2 mev. roentgen ray irradiation 
of the head through 2 lateral opposing 
fields. The dose ranges were from 134 per 
cent to 140 per cent. Originally, low initial 
doses of 75 to 100 rads were given, but with 
the general use of corticosteroids since 
1962, the initial doses ranged from 200 to 
250 rads. The majority of patients received 
1,000 rads per week, to a total dose of 
3,000 to 4,000 rads. The steroid used was 
usually prednisone, 60 mg. daily for the 
first 5 days, 40 mg. daily for a few addi- 
tional days, and then a maintenance daily 


Two lateral apposing Fields 





Fro. 2. Isodose distribution of 2 mev. roentgen ray 
total brain irradiation. Two lateral opposing 
fields with no bolus; 71.5 cm. target skin distance. 
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dose of 20 mg. throughout the remaining 
course of irradiation. 


RESULTS 

Of the 560 patients accepted for treat- 
ment, 45 were lost to follow-up, and 139 
died of various causes before o 
of the prescribed course (Table 1v). The 
causes of death, aside from brain metas- 
tasis, included hepatic failure, pancyto- 
penia, bacteremia, septicemia, hemorrhage, 
intestinal obstruction, cardiac arrest, elec- 
trolytes imbalance, and pulmonary em- 
bolism. The remaining 376 patients were 
available for evaluation. The results were 
analyzed according to the response rate, 
duration of remission, and length of sur- 
vival. In addition, the influence of corti- 
costeroids, radiation qualitv, tumor dose, 
and the type of primary tumor were also 
considered. 


Of the 376 patients evaluated, 302, or 


8o per cent, improved after a course of 
irradiation; the mean duration of remission 
was 5 months and the median duration, 3 
months (Table v). Almost one-half of these 
patients showed major improvement in 
their status, so that those with severe in- 
capacitation improved at least to the point 
where thev were able to care for themselves. 
Those with lesser involvement recovered 
completelv, so that thev were able to lead 
a normal or near normal life. The average 
duration of remission was 6 months in pa- 
tients with breast carcinoma, & months in 
patients with bronchogenic carcinoma, and 
3 months in patients with malignant 
melanoma. The longest remission was 5$ 
years. If the patients who failed to com- 
plete treatment, and who were lost to 


Tase IV 
OVER-ALL EXPERIENCE 
(1961-1968) 


Total number accepted 


$60 
Incomplete treatment 139 
Lost to follow-up 45 
Available for evaluation 376 
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Tage V 
RESULTS OF IRRADIATION 
No. of | 
- Mean Median 
" Pa- No. of 
Primary i Dura- Dura- 
g; tients Patients i ^ 
Site 2 | tion tion 
Evalu- Improved ne e 
(mo.) (mo.) 
ated 
Breast 166 132(80%) 6 3 
Lung 93 71 (83' 70) 5 3 
Melanoma 25 22(8195) 3 2 
Others 91 21(7865) 5 3 
5 


Total 376 302(80%) 


ha uus 
: abu 


follow-up were also considered as failures, 
the over-all response rate of the entire 
group of 560 patients was 54 per cent. 

There were 47 patients who required a 
second course of total brain irradiation be- 
cause of recurrence of symptoms. Twenty- 
one, or 45 per cent improved. The mean 
duration of improvement was 4 months. 
Onlv 5 patients received a third course of 
total bs irradiation. 

An attempt was made to compare the re- 
sults of treatment with orthovoltage ir- 
radiation and supervoltage irradiation. 
Except for less scalp reaction with super- 
voltage irradiation, no statistical differ- 
ence in the response rate or duration of 
response was discernible. Àn attempt was 
also made to correlate the results with 
different dose levels. Since the majority 
of patients in this series received either 
3,000 rads in 3 to 4 weeks or 3,500 to 4,000 
rads in 3 to 4 wes comparison was made 
between these 2 groups. There was no 
appreciable difference. The use of adjuvant 
corticosteroids produced immediate symp- 
tomatic improvement in the vast majority 
of patients and facilitated the adminis- 
tration of irradiation. Corticosteroids, how- 
ever, did not influence the over-all results 
of irradiation. 

The survival data were analyzed. None 
of the patients who failed to complete the 
prescribed course of treatment lived beyond 
3 months. In those patients who completed 
the course of irradiation, but failed to 
respond, 96 per cent died within 9 months 
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of irradiation. In contrast, in those pa- 
tients who showed favorable response to 
irradiation, 20 per cent lived 1 year and 
IO per cent lived 2 years. When the sur- 
vival results were analyzed according to 
the types of primary tumors, 25 per cent 
of patients with breast carcinoma survived 
I year, as compared to 15 per cent in pa- 
tients with bronchogenic carcinoma, and 
lO per cent in patients with malignant 
melanomas (Fig. 3). 

Sixty per cent of 91 patients who came 
to autopsy had multiple metastatic foci 
in the brain. All 12 patients with malig- 
nant melanoma showed multiple lesions 
scattered throughout the brain (Table v1). 


DISCUSSION 


In our previous series? of 218 patients 
treated for intracranial metastases in the 
19508, 35 did not complete the prescribed 
treatment, 12 completed the prescribed 
course of treatment, but were lost to 
follow-up, and 158 patients were available 
for evaluation. Of the latter group, 123, or 
78 per cent, showed improvement or a 
mean duration of § months (Table vir). 
In this series of 560 patients treated in the 
19605, 139 did not complete the pre- 
scribed course of irradiation, 45 were lost 
to follow-up and 376 patients were avail. 
able for evaluation. Again, in those pa- 
tients who received a full course of therapy, 
a response rate of approximately 80 per 


Tage VI 


POSTMORTEM BRAIN FINDINGS 


Total No. O. 


Per Cent of 


Primary Lesion of Multiple 
Patients Metastases 

Breast 3 26 65 
Lung 23 43 
Melanoma 12 100 
Bone and soft tissue 9 56 
Genitourinary-gynecologic y 31 
Rectal 7 29 
Lymphoma 5 43 

lotal 91 HO 


and F, 


Per cent survival 
VII 
C 


C. H. Chu 


|  gsRUARY, 0971 


100 O Breast 
pa am All sites 

€ lung 

^ Melanoma 





$ 
C3 
0 En RANK NIS ASE NEE NIRE IRR 
0 2 4 8 10 12 


Months after treatment 


Fie. 3. One year survival of 302 patients with 
brain metastases who responded to irradiation. 


cent was obtained, and the mean duration 
of remission was § months. The addition of 
corticosteroids, the change over from 
orthovoltage irradiation to megavoltage 
irradiation, and the increase of the total 
tumor dos from 3,000 rads in 3 to 4 weeks 
to 3,500 to 4,000 rads in 3 to 4 weeks did 
not materially change the over.all results. 

From the over-all experience, analvzing 
the results of irradiation of 816 patients 
from our 3 series, plus a similar series of 108 
patients reported bv Order et a/.,3 a pattern 
appears to have emerged. Approximately 
one-fifth of the patients with brain metas- 
tasis will not be able to complete the pre- 
scribed course of irradiation because their 
general status deteriorates rapidlv. Most 
of these patients die of their disease within 
a short period of time. Approximately one- 
half of all patients, and three-fourths of 


Taste VII 


COMPARISON OF RESULTS 








| No. of | No. of | | Me; 
| Pa- | Pa- | No. of | a ee 
Years | tients | tients | Patients D ee 
| Ac | Evalu-| Improved Hen 
cepted | ated | | (mo.) 
sisal i Sal c Thos ob a Se I at AE EE E |- mm 
1954-1958 | 218 | 158 | 123(78%) | s 
1961-1968 $60 | 376 | 302(RoY e) | f 
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those who received a full course of irradia- 
tion will be benefited. 

The use of corticosteroids prior to ir- 
radiation almost invariably produces im- 
mediate and sometimes dramatic 1mprove- 
ments of neurologic symptoms. These 
improvements, however, are short-lived 
and itis necessary to institute irradiation to 
control the intracranial tumors. The mech- 
anism of action of corticosteroids in re- 
lieving brain symptoms 1s not yet clear, 
but probably related to its anti-inflamma- 
tory and anti-edema properties. Ín recent 
vears corticosteroids have been used rou- 
tinely at Memorial Hospital before and 
during irradiation in the management of 
patients with intracranial metastases. 

Since most patients who had autopsy 
showed multiple lesions in the brain, our 
policy has been to irradiate the whole head 
when intracranial metastasis was diag- 
nosed. From our previous experience doses 
below 2,750 rads in 3 weeks usually re- 
sulted in poor response. In this study a dose 
in the order of 3,500 rads, delivered in 3 
to 4 weeks appeared to produce satis- 
factory results and, therefore, we continue 
to recommend this dose for the manage- 
ment of patients with intracranial metas- 
tases. 


CONCLUSIONS AND SUMMARY 


A new series of £60 patients with intra- 
cranial metastases, treated by irradiation, 
has been reviewed and the results are re- 
ported. 

In this series worthwhile palliation was 
obtained in 54 per cent of the total number 
of patients, and 80 per cent of the 376 
patients who completed the planned course 
of irradiation, and were available for 
evaluation. The mean duration of re- 
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mission was 5 months and the median dura- 
tion 3 months. 

T he use of supervoltage irradiation and 
adjuvant corticosteroids reduced radiation 
reactions and permitted easier administra- 
tion of irradiation, but there was no in- 
fluence on the over-all response rate or 
duration of response when compared to 
250 kvp. irradiation without adjuvant 
corticosteroids. The results were com- 
parable with those reported previously. 

Since most patients have multiple metas- 
tatic foci in brain, we continue to advocate 
total brain irradiation to a dose of 3,500 
rads in 3 to 4 weeks. 


Lourdes Z. Nisce, M.D. 
Department of Radiation Therapy 
Memorial Hospital for Cancer 

and Allied Diseases 
New York, New York 10021 


The authors are grateful to Dr. Giulio 
D'Angio, Chairman of the Department of 
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preparation of this paper. We are also in- 
debted to our colleagues in Neurology, 
Surgery, Medicine and Radiation Therapy 
for their cooperation and assistance in the 
management of the patients included in 
this study. 
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THE MANAGEMENT OF METASTASES TO THE BRA 
BY IRRADIATION AND CORTICOSTEROIDS* 


By JOHN HORTON, M.B., Cu.B.,t DONALD H. BAXTER, M.D.,t KENNETH B. OLSON, M. 
and THE EASTERN COOPERATIVE ONCOLOGY GROUP$ 


ALBANY, NEW YORK 


ETASTASIS to the brain is a dis- 

abling, common, and usually fatal 
complication of many types of cancer. 
Most measures previously tried for pallia- 
tion have produced only temporary benefit. 
Corticosteroids and irradiation have been 
used alone and in combination with some 
success.” 

This study was designed to try to answer 
two questions: (1) Can as much palliation 
be offered by corticosteroids alone as with 
corticosteroids and irradiation? (2) If a re- 
mission is obtained with the combination, 
do corticosteroids need to be continued to 
prolong remission? 


PATIENT SELECTION 


Patients were accepted for study who 
had histologically proven cancer and evi- 
dence of parenchymal metastasis to the 
cerebrum and/or cerebellum. Such evidence 
included clinical symptoms and signs to- 
gether with abnormalities of such investi- 
gations as radioisotope brain scans, electro- 
encephalograms, echo encephalograms, 
angiograms and spinal fluid chemistry 
and cytology. Care was taken to exclude 
patients with focal signs due to metabolic 
encephalopathy. Histologic proof of brain 
metastasis was not required; patients 
thought to have had all gross tumor surgi- 
cally excised were not eligible. The extent 


of tumor in the rest of the body was 
considered for the purposes of the proto 


STUDY DESIGN 


Patients eligible for study were assig 
by closed envelope technique to I c 
treatments. 

(A) Prednisone 40 mg. daily in divi 
doses by mouth for 4 weeks. Following t 
the dose was reduced to 30 mg. daily : 
continued indefinitely until there 
evidence of progression. The patient : 
then removed from study. 

(B) Prednisone 40 mg. daily in divi 
doses for 4 weeks. External Co t 
therapy with a source skin distance of 
cm. using opposing lateral fields desig 
to include the entire brain was started a 
the patient had received prednisone fo: 
to 72 hours. Daily mid-plane increme 
of 2,000 r, to a total tissue dose of 4,0 
in the elapsed time of 22-29 days, w 
given. At the end of irradiation, patie 
who entered remission were rando! 
assigned in a double blind fashion to 
ceive either prednisone 30 mg. daily or 
identical placebo. The initial random 
tion sequence was designed to ensure t 
twice as many patients received the c 
bination of corticosteroids and trradiat 
as received prednisone alone. 

Before and frequently during treatm: 


* From the Division of Oncology, Department of Medicine,t and the Department of Radiology,t Albany Medical College, AI! 


New York. 
§ Bruce I, Shnider, M.D., Chairman. 
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notation was made of performance status 
using an arbitrary scale of from o, normal 
performance, to 4, completely bedridden. 
The degree of anv neurologic deficit due to 
metastasis was recorded on a scale using 
oO, no deficit, to 4, a complete deficit. 
T he observers did not know the identity of 
the pills that patients 1n the second part of 
the study were taking. 


RESULTS 


Forty-eight patients were studied. Pri- 
mary sites of tumor were: lung 30, breast 7, 
melanoma 4, kidney 3 and miscellaneous 4. 


TOXICITY 


The treatments were well tolerated. 
Side effects ol corticosteroids were noted, 
but in only 2 patients did their severity 
necessitate stopping treatment. The ir- 
radiation produced virtually complete alop- 
ecia starting at about 3 weeks, but all 
patients had been forewarned of this. 


ANTITUMOR RESULTS 


Patients were classified as having a re- 
mission on the purely clinical grounds of an 
improvement in their “performance status” 
of at least 2 points coupled with a similar 
degree of improvement in any of their 
neurologic deficits. The incidence of re- 
missions induced by each treatment is 
shown in Table 1. The duration of re- 
missions is shown in Table n. 

Seventeen patients who had a remission 





from the combination treatment were 
Tase I 
INCIDENCE OF REMISSIONS 
‘Treatment 
Primary Site ———————- ——— — 
P. d-deadiacen. P. Ae 
Lung 14/19 PED 
Breast | 1/ 2 5/6 
Other Sites 3/8 0/3 





i od 10r Yo) 


a 719 (63 70) 


= Prednisone. 


Metastases to Brain 


Tage IH 


MEDIAN DURATION OF REMISSIONS IN WEERS 


Primary Site M ete Fe 
si Pda P. Alone 


tion 
Lung 13 t 
Breast js" 8 
Other sites 8 O 


P. = Prednisone. 
* Only 1 patient was represented in this group. 


entered into the second part of the studv. 
Seven received placebo and 10 received 
prednisone. The median duration of re- 
mission for the prednisone group was 4 
weeks and for the placebo group 11 weeks. 
The range was very wide and the varia- 
bilitv of response precludes judgement that 
this difference was not due to chance. 
Two patients who relapsed while taking 
placebo improved again when prednisone 
was reinstituted. 

The duration of survival measured from 
time of onset of treatment for the intra- 
cerebral metastasis is shown in Table mm. 
The actual times varied from 3 days to 5 
weeks. No relationship was e en E 
tween the duration of known previous 
disease and subsequent survival. 


Taste HI 


MEDIAN SURVIVAL FROM START OF 
TREATMENT IN WEEKS 


‘Treatment 


Primary Site 
| (s s i 
A P. Alone 





diation 
Lung 20 BF 
Breast 10 26° 
Other sites ee 2 
Ali 14 i2 
Over-all Survival i3 
Suave I ot b dedi Is 


P. Prednisone. 

* 2 patients with carcinoma of the lung and 3 with carcinoma o. 
the breast in the group indicated under prednisone alone had sub. 
sequently received irradiation. 
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DISCUSSION 


Accurate evaluation of response of brain 
tumors by our present laboratory tech- 
niques is unreliable. We therefore used only 
clinical criteria. These were purposely made 
strict so that only patients who had un- 
equivocal benefit would be included as 
responders. Better and more objective 
methods of evaluation are sorely needed. 

The onset of remission was usually noted 
within 48 hours. The incidence of remis- 
sions was similar in both groups of patients. 
There was a suggestion that the remissions 
induced by the combination treatment 
were longer than those from prednisone 
alone (Table 11). This effect was probably 
due to the irradiation since the continuation 
of prednisone in patients classified as 
responders who had received the combina- 
tion did not prolong the remission. In 
addition, the duration of survival, al- 
though short, was somewhat longer in those 
patients who received the combination. 

There was only minimal apparent pro- 
longation of survival of the patients 
classified as responders when compared 
to that of the entire group. The smallness 
of this difference may be due to the fact 
that many of the patients classified as 
nonresponders did actually derive clinical 
benefit which was not sufficient for them to 
be classified as responders, but was sufficient 
to prolong their survival. This point might 
have been answered by including a third 
group, no treatment, into the initial ran- 
domization. It is likely that such a group 
would have a significantly shorter survival 
than either of the two studied groups.! 


Horton ¢ al. 
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The results indicate that a combination 
of irradiation and prednisone offers only a 
slight advantage over prednisone alone. 
This hardly justifies the expense, work and 
inconvenience to the patient and his 
family of a 4 week course of irradiation 
taking up about a third of his final days. 
We plan further studies designed to test 
the efficacy of much shorter courses of 
irradiation. 

SUMMARY 


1. The combination of irradiation of the 
brain and oral prednisone offers only 
slightly better results in terms of duration 
of remission and survival than oral predni- 
sone alone in the management of metastatic 
cancer of the brain. 

2. In patients treated with the combina- 
tion who enter remission, there is probably 
no advantage to continuing prednisone 
prophylactically. 

3. On subsequent relapse, re-use of 
prednisone can sometimes be effective. 


John Horton, M.B. 
Division of Oncology 
Department of Medicine 
Albany Medical College 
Albany, New York 12208 
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GLIOBLASTOMA MULTIFORME 


AN ANALYSIS OF THE RESULTS OF POSTOPERATIVE RADIO- 
THERAPY ALONE VERSUS RADIOTHERAPY AND 
CONCOMITANT 5-FLUOROURACIL* 


(A Prospective Randomized Study of 32 Cases) 


By ROBERT W. EDLAND, M.D.,t MANUCHER JAVID, M.D.,t and FRED J. ANSFIELD, M.D.$ 


MADISON, WISCONSIN 


VER the past decade several clinical 

and basic research articles have ap- 
peared in the literature concerning the pos- 
sible additive or potentiating effects of s- 
fluorouracil (5-FU) on radiation therapy of 
certain neoplasms, although most of the 
studies are not prospectively randomized 
and there 1s little conclusive evidence con- 
cerning the ultimate effects on sur- 
vival, 2438:9142 In addition, while there 
have been numerous articles concerning the 
effects of combined therapy of head and 
neck, lung and bladder neoplasms,®"+!2-18 
there is little information concerning the 
effects of combined chemotherapy and 
radiotherapy upon primary malignant brain 
tumors. In an attempt to evaluate these 
parameters, especially with reference to in- 
tracranial neoplasms, a prospectively ran- 
domized study of the effects of 5-FU and 
concomitant radiotherapy on the postoper- 
ative survival of patients with documented 
glioblastoma multiforme was undertaken 
at the University of Wisconsin Medical 
Center during the period January 1962 
through December 1966. This was a coop- 
erative study among the Divisions of Neu- 
rological Surgery, Radiotherapy and Clin- 
ical Oncology. 


MATERIAL AND TREATMENT POLICIES 


During the indicated period 32 patients 
were prospectively randomized and entered 
into this series. Seventeen patients received 
radical supervoltage radiotherapy and 15 
were treated with radical supervoltage 


radiotherapy and concomitant s-FU ther- 
apy. This study was not specifically de- 
signed to prospectively attempt to evaluate 
the merits of routine postoperative radio- 
therapy so that a surgery only group was 
not added to the randomization. No pa. 
tients were admitted to this study who 
were 77 years of age or older or gave a prior 
documented history of a malignant neo- 
plasm, other than skin cancer. 

The tumor grades, classified by our De- 
partment of Surgical Pathology according 
to Kernohan into astrocytoma Grade 3 and 
Grade 4 (glioblastoma multiforme), were 
fairly comparable in both groups (Table 1), 
although the over-all incidence of Grade 3 
tumors is higher than reported in most 
series.? The tumor location was supraten- 
torial in all cases in this series as one might 
expect (Table 11). All cases were surgicallv 
verified, and an attempt at gross complete 
removal was made in all but 2 patients in 
the radiotherapy group and 3 patients in 
the combined therapy group. "These $ pa- 
tients, however, were biopsied. All patients 
originally entered into this randomized 
study have been included for analysis and 
no patient has been lost to detailed follow- 
up evaluation. Seven females were treated 
by radiotherapy alone and 4 female pa- 
tients received combined 5-FU and radia- 
tion therapy. The 2:1 incidence of males 
to females conforms to the usual sex dis- 
tribution reported in most series. The 
average patient age in the radiotherapy 
only group was 49 years (30-63), and ṣo 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D.C., September 3o-October 


3 I 969. 
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Tape I 


DISTRIBUTION OF PATIENTS BY TUMOR GRADE 
IN BOTH TREATMENT GROUPS 


i 
| ne 
Treatment Group a M 
| 3 | 4 
Peg ai ete Sal inem TC EE EMT S 
Radiotherapy | 6 | 11 
Combined Therapy | 8 | a 
ur cM E te poe CR " 
Total i | 19 


years (19-66) in the group receiving com- 
bined therapy. 


RADIOTHERAPY TECHNIQUE 


The vast majority of patients were treated 
on our cobalt 60 teletherapy unit, half 
value laver (HVL) 12 mm. Pb at a source 
skin distance (SSD) of 95 cm. Three pa- 
tients in each treatment group were treated 
on our I mev. resonance transformer unit, 
HVL 3.4 mm. Pb, at target skin distance of 
70 cm. Ín order to vary as few parameters 
as possible, the radiotherapy techniques 
were kept relatively simple and uniform. 
Parallel opposing coplanar portals usually 
measuring 12X18 cm. were employed to 
bring the total supratentorial brain dose 
to a minimum of 5,000 rads in most cases, 
over 6 to 7 weeks. 

Sixteen patients in the irradiation only 
group completed the full course of radio- 
therapy. Except for 1 patient who devel- 
oped a severe wound infection after receiv- 
ing a tumor dose of only 1,700 rads, the 
remaining patients received an average 
tumor dose of 4,940 rads minimum (4,000- 
5,170) over an average of 42 days (34-58). 
Fourteen patients receiving radiotherapy 
and s-FU completed the full course of com- 
bined therapy. One patient in this group 
died of postresectional complications after 
a tumor dose of only 460 rads had been 
delivered. The remaining combined therapy 
patients received an average tumor dose of 
4,930 rads minimum (4,340-5,090) over an 
average of 45 days (34-52). It is interesting 
to note that the concomitant administration 
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LOCATION OF TUMOR (PRIMARY) 


Radio- Combine 

Site FICA | Tanapi 
Frontal | 2 4 
Frontotemporal 1 1 
Frontoparietal 4 2 
Parietal | 2 | o 
Temporoparietal | 2 | 1 
Parietooccipital | I i 
Temporal | 3 6 
ene | 2 | al ©. 


of s-FU did not result in a requirement 
increased radiotherapy protraction o! 
significant reduction in total dosage. 


CHEMOTHERAPY TECHNIQUE 


The 5-fluorouracil (5-FU) was admu 
tered intravenously by the rapid "pu 
injection technique" to the 15 patie 
randomized to receive the drug. A sir 
"course" was given, the initial “full do 
of 10 mg./kg. being injected on the f 
day of radiotherapy and for 2 subsequ 
days with a “half dose" of 5 mg./kg. 
the fourth dav to provide a full "load 
dose." The s-FU in concentrated fc 
(£o mg./cc.) was always injected before 
radiotherapeutic treatment (usually 30 
minutes prior to exposure) 1n order to st 
dardize the technique and eliminate ; 
possible variance due to timing of admi 
tration of the drug and the exposure 
ionizing radiation, although there is as 
no direct evidence to indicate that thi 
necessary for this agent since it does 
appear to be a true "radiosensitizer." 
that time it was our feeling that the fh 
inated pyrimidines had to be given to 
point of toxicity in order to be clinically 
fective. Also there is considerable clin 
and basic evidence that there is more c 
radation of s-FU when given as a con 
uous slow drip than as a single dose.!9:* 

Subsequently, subject to manifestati 
of toxicity such as oral mucosal ulcerat 
diarrhea, and leukopenia below 3, 


+ 
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“half-doses” (5 mg./kg.) were administered 
3 times weekly as tolerated during the 
course of concomitant supervoltage radio- 
therapy. The range of doses tolerated, con- 
sidering 2 "half-doses" as 1 “full dose,” 
ranged between 4 and 15 “full doses” 
(average g doses) before significant toxicity 
supervened. No prolonged complications 
outside the field of irradiation or apparently 
directly related acute deaths were en- 
countered with this chemotherapeutic tech- 
nique, 

Acute toxicity from the combined ther- 
apy program as employed in our series was 
not overly severe, but was encountered to 
a degree in all but 4 patients, since the ad- 
ministration of ;-FU in general was pushed 
to toxicity. Leukopenia (less than 3,000) 
was noted in only 1 case. Due to the radio- 
therapy, significant alopecia, of course, was 
noted to a degree in all cases completing 
therapy, confined to the treatment portals. 
Eight patients developed diarrhea, varying 
in severity from mild symptoms in the 
majority to a moderately severe diarrhea 
in 2 cases. This was the most common clin- 
ical factor resulting in temporary or per- 
manent cessation of s-FU therapy, al. 
though it was usually responsive to symp- 
tomatic measures. Significant persistent 
stomatitis was the cause for discontinuing 
chemotherapy in 1 case. 

RESULTS 

Since the evaluation of quality of post- 
operative radiotherapy effects is quite sub- 
jective, the results of this investigation 
have been gauged primarily on survival. 
The duration of symptoms before crani- 
otomy was relatively short in both treat- 
ment groups varying from 1-8 months 
(average 3.0) in the radiotherapy only 
group to 1-6 months (average 2.6) in the 
group receiving combined therapy. This is 
consistent with most series presented in the 
literature. Frankel and German" report an 
average duration of symptoms of <6 
months in 70 per cent of their patients 
with glioblastoma multiforme. The interval 
from surgery to institution of radiotherapy, 
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although relatively short in the majority of 
cases (1-2 weeks), varied somewhat 
throughout the study, so that survival 
time has been measured from the day of 
surgical exploration (diagnosis). Initially 
the survival figures appear somewhat more 
impressive in the radiotherapy only group, 
with a crossover noted in the absolute 
cumulative survivals at 12 months (Fig. 1). 
There is a relative survival plateau for the 
patients receiving combined therapy 
through 21 months and then both survival 
curves are maintained by our 2 living pa- 
tients at 27 (combined therapy) and 37 
(radiation only) months post surgery. The 
average survival for the entire group was 
11.6 months and no statistically significant 
difference in survival can be detected for 
the 2 postoperative therapy regimens under 
investigation. The initial apparent more 
rapid demise of patients completing a 
course of combined s-FU and radiotherapy 
has been noted in results obtained from 
combined therapy in other sites, but, other 
than increased over-all toxicity, no specific 
factor or factors responsible for this phe- 
nomenon have been elicited. 

Despite its grossly subjective nature, an 
evaluation of caliber of survival or “useful 
life" was attempted (Table i). A post 
therapv course classified as "excellent" or 
"good" was noted in 18 patients. Signif- 
icant Improvement was noted in 13 pa- 
tients classified as showing "good" results, 
and $ patients returned to gainful employ- 
ment or normal former occupations for 
periods varying from 4 to 35 months and 
were classified as achieving an "excellent" 
result. Minimal improvement classified as 
a "fair" result was noted in 7 patients, and 
7 patients who exhibited no improvement 
clinically or symptomatically were classi- 
fied as "poor" results. Seventeen patients 
manifested evidence of neurologic defects 
following surgery, and 10 patients still ex- 
hibited paresis or paralvsis after radiother- 
apy (Table tv). Postirradiation convulsions 
were noted in 2 patients who received com- 
bined therapy, and 4 patients demonstrated 
persistent visual defects following therapy. 
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Fio. 1. Composite survival curves for both treat- 
ment groups comprising this study. 


The caliber of survival and incidence of 
post therapy residuals were not significantly 
different in the 2 post surgical treatment 
groups under evaluation. Autopsies were 
obtained in 6 cases (3 in each treatment 
group) and all revealed residual tumor. No 
evidence of spread outside the central ner- 
vous system was encountered in any of our 
patients. 
DISCUSSION 


The use of chemotherapeutic agents in 
the treatment of malignant neoplasms of 
the central nervous system has been eval- 
uated by several workers. Davis and Shum- 
way5 employed Thio- TEPA for metastatic 
brain tumors with only fair palliation. 
Llewellyn and Creech" have studied the 
effects of perfusion of glioblastoma multi- 
forme with various agents (TEM, Thio- 
TEPA, vinleukoblastin) in 24 patients. It 
was their opinion that tumors are not erad- 
icated by perfusion with the chemothera- 
peutic agents presently available and that 
life was not prolonged. Woodhall et al. 
stated that perfusion of a glioblastoma 
multiforme by nitrogen mustard in a dose 
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EVALUATION OF CALIBER OF SURVIVAL 
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* Returned to normal occupation. 
T Little or no response. 


of 1.5 mg./kg. probably would ablate the 
tumor, but would also destroy the hemi- 
sphere and ultimately cause the death of 
the patient. Most chemotherapeutic ap- 
proaches to the treatment of primary or 
secondary brain tumors have been via 
direct infusion or perfusion routes.!? While 
Brennan and Vaitkevicius? reported no im- 
provement in 2 patients with glioblastoma 
multiforme treated with systemic $-FU 
(15 mg./kg.) alone, it was our plan to ran- 
domly and prospectively evaluate the effect 
of concomitant systemic chemotherapy 
upon the postoperative radiotherapeutic 
management of patients with glioblastoma 
multiforme. 

During the period that this clinical study 
wasin progress, Mukherjee etal!!! reportec 
basic work on the metabolism and distri 
bution of 5-FU-2Cy within the centra 
nervous system. This information wa: 
based upon i» vivo human studies whict 
included biopsy as well as postmortem spec- 
imens. The slow appearance and gradua. 
increase of radioactivity in the cerebra 
spinal fluid (CSF) of these human patient: 
indicates that either the drug or its meta. 


Tase IV 


POST THERAPY RESIDUAL 


Treatment Postsurgical Postirradiation Postirradiation Persistent 
Group Neurologic Defects Paralysis or Paresis Convulsions Visual Defect 
Radiation Only 9 6 O 2 
Combined Therapy 8 4 2 2 
Total 17 IO 2 4 
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bolic products are entering the CSF. The 
levels, however, in the plasma were main- 
tained at a much higher level than in the 
CSF and it appears that there is no free 
diffusion of the drug across the blood-brain 
barrier after intravenous administration. 
In that study, although the specific activity 
in some astrocytomas was high, the ability 
of this type of tumor to convert the drug 
into "active" or "lethal" nucleotides was 
poor and the conversion was not greater 
in central nervous system tumors than in 
the normal surrounding tissues. Increasing 
specific activity did, however, appear to be 
related to the cellularity and anaplasticity 
of the tumor. Our present randomized clin- 
ical series supports the isotopically labeled 
studies in that s-FU is ineffective either 
alone or in conjunction with ionizing radi- 
ation in the management of highly malig- 
nant astrocy tomas. 

Despite the lack of improvement in 
longevity or caliber of survival in patients 
with proven glioblastoma multiforme who 
received 5-FU and postoperative radiother- 
apy over postoperative radiotherapy alone, 
there is an apparent improvement in tone 
gevity for the entire group of patients re- 
ported in the literature. Taveras et al. 
report a survival of 7-14 months from first 
symptom to death in patients receiving no 
definitive treatment. Elvidge, Penfield and 
Cone’ report an average survival of 8.5 
months with surgery alone and our over-all 
average survival was 11.6 months. The 
total cumulative survival from diagnosis 
for all patients in this randomized series is 
indicated in. Table v. It must be pointed 
out, however, that this is a selected series 
in which only 1 patient entered died during 
the early phase of postsurgical radiother- 
apv. Also since surgery alone was not en- 
tered into the randomization, any addi- 
tion of postsurgical radiotherapy to pro- 
longation of life cannot be verified from 
this series. While we would agree with 
Taveras ef 4/7? that at the present time 
probably nothing better than surgery and 
irradiation can be offered as specific ther- 
apy, a study involving the prospective 
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Taste V 
COMPOSITE SURVIVAL STATISTICS? 
pM DUREE QUAS OMNE ROC PANEM. M MEME e bataia icc 
Interval (mo.) | Surviving Fraction | Percentage 
TD ————  — —Ó—————————— | ASEA EAE EO E E ER AEA A 
a 1 os 
12 | 12/32 37.5 
18 77:39 29 
247 4/32 12.5 





* Surgical diagnosis to death. 
T 2 patients alive >2 years (26 mo., 


35 mo) 
randomization of patients with proven 
glioblastoma multiforme into groups re- 
ceiving only incomplete but as extensive 
removal as feasible, and those receiving 
incomplete resection and high dose super- 
voltage radiotherapy has been undertaken 
in an attempt to further answer this ques- 
tion, 
SUMMARY AND CONCLUSIONS 

Between January 1962 and December 
1966, 32 patients with a histologically con- 
firmed diagnosis of astrocytoma Grade 3 or 
4 (glioblastoma multiforme) were entered 
into a cooperative, prospectively random- 
ized study to compare the effects of post- 
operative, high dose, supervoltage radio- 
therapy alone (17 cases) versus a similar 
course of postoperative radiotherapy and 
concomitant systemic $-fluorouracil chemo- 
therapy (15 cases). 

The average survival from diagnosis (in- 
complete removal) was 11.7 months in the 
radiotherapy only group and 11.5 month: 
in the combined therapy group. 

Two patients are still alive, 1 at 37 
months treated by irradiation alone and 1 
at 26 months who received combined ther- 
apy. 

We conclude that combined therapy with 
-fluorouracil offers no advantage, from the 
standpointof durationor caliberof survival. 
over high dose postoperative radiotherapy 
alone in the management of patients with 
glioblastoma multiforme. 


Robert W. Edland, M.D. 
Department of Radiation Therapy 
Gundersen Clinic, Ltd. 

1836 South Avenue 

La Crosse, Wisconsin 54601 
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RADIOTHERAPY OF PRIMARY LYMPHOMA 
OF THE ORBIT* 
By STANLEY C. FOSTER, M.D., CHARLES S. WILSON, M.D.,/ 
and PATRICIA K. TRETTER, M.D. 


NEW YORK, NEW YORK 


HERE are few recent reports? 9? jn 

the literature concerning the treat- 
ment, course, and prognosis of primarv 
lymphoma of the orbit. Although different 
aspects of the disease are emphasized in 
these reports, no one study offers details of 
treatment and analysis of results in a series 
of reasonable size. 


MATERIAL 


The records of 33 patients with primary 
lymphoma of the orbit treated from 1938- 
1968 at this institution. were reviewed. 
Both private and clinic patients were in- 
cluded. Excluded from this retrospective 
study were patients who had leukemia or 
generalized lymphoma at the time of orbital 
involvement. In cases where the hospital 
records were Incomplete, an attempt was 
made to contact the referring physician and 
the patient to determine the patient's pres- 
ent status. This resulted in follow-up 1n- 
formation within the last year of the study 
on 27 of 33 patients. Results were eval- 
uated from the date of initiation of therapy 
to the last examination of, or communica- 
tion with the patient. Cases in which this 
interval was less than 1 vear were excluded 
from this study. 

The patients' ages at the time of diagno- 
sis ranged from 19 to 77 years with a mean 
age of 55 vears. There were 20 females and 
13 males. 

All patients had a surgical biopsy. The 
predominant pathologic diagnosis was lym- 
phosarcoma, lymphocytic cell type, with 
lymphosarcoma, reticulum cell type being 
considerablv less common (Table 1). 


Several patients had more than one site 
involved and 7 patients had bilateral lesions. 
Eighteen lesions involved the lids, 12 the 
conjunctiva and 24 the intraorbital region. 
Of the latter, 11 were considered retrobul- 
bar because of the presence of proptosis, 
and 1 wasintraocular, involving the choroid. 
Of the bilateral lesions, the same site was 
involved in each eye; 6 patients had in- 
volvement of the conjunctiva and 1 retro- 
bulbar involvement. 

TREATMENT 

The initial therapy in 30 patients con- 
sisted of irradiation, while 3 patients were 
treated with surgery alone. In those patients 
receiving irradiation, surgery was usually 
limited to an open biopsy, although 2 pa- 
tients with extensive orbital disease did 
undergo enucleation as part of their initial 
therapy. 

In all the patients treated with radio- 
therapy, 280 kv. orthovoltage was selected 
except in 1 of the patients who had under- 
gone enucleation and was treated with 
cobalt 60 teletherapy. A beam quality of 
1.26 mm. Cu half value layer was predom- 
inantly employed. With this modality the 
cornea and lens could be more readily pro- 
tected than with supervoltage irradiation. 
The ports were anterior and/or lateral with 
selection depending upon the location of 
the tumor. Usually for lesions limited to 
the anterior orbit a single anterior port was 
used, while those with retrobulbar involve- 
ment were usually treated with both an- 
terior and lateral ports (Fig. 1). The anterior 
margin of the lateral port nearly always 


* Presented at the Fifty-second Annual Meering of the American Radium Society, Coronado Island, San Diego, California, March 


175, 1970. 
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Taste I 
HISTOLOGIC TYPE 


Lymphosarcoma, lymphocytic cell type 

(LSA) 23 
Lymphosarcoma, reticulum cell type (RCS) 6 
Lymphosarcoma, mixed cell, reticulum cell 

and lymphocytic cell (mixed LSA and 


RCS) type 2 
Benign lymphoma 2 
Total 33 


extended to the external bony canthus and 
the beam was angled 5 to 10° posteriorly; 
i.e., away from the face. With this arrange- 
ment the lens of both the treated and of the 
opposite eye could be avoided, despite the 
divergence of the roentgen-ray beam. When 
treating anteriorly, a 3 mm. thick lead 
shield for the lens and cornea was used. If 
the lymphoma involved the lid, an internal 
(corneal) shield was used, while in bulbar 
and intraorbital lesions, a small, 1—1.5 cm. 
in diameter, external eye shield placed on 
the lid was often more suitable. 

The tumor dose in this series varied from 
5,052 rads in 28 days, in a single case in 
which the diagnosis was uncertain and the 
possibilities included undifferentiated car- 
cinoma, to 1,200 rads (air dose) for a pa- 
tient treated in 1941. The most frequently 
employed tumor dose, especially in the 


100 RADS 


bU 


1.5 CM 
LEAD SHIELD 





Fia. 1. Anterior and lateral fields. Soft tissue doses 
resulting from 100 rads given dose to each field. 
No corrections made for tissue inhomogeneity or 


obliquity. 
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Tase II 
TOTAL TUMOR DOSE OF INITIAL TREATMENT 
(Usually standard fractionation, daily treatments) 


Tumor Dose No. of Patients 


2,000 rads or less 8 
2,000 to 3,000 rads IO 
3,000 rads 9 
3,500 rads 2 
5, O52 rads I 

Total 30 


more recent patients, has been 3,000 rads 
in 5 weeks (Table 11) delivered 5 times per 
week for lymphosarcoma, lymphocytic cell 
type. In reticulum cell type the dose has 
often been 3,500 rads in 3 weeks. The tumor 
dose was calculated at the greatest depth 
involved with tumor. With uncompensated 
anterior and lateral fields there was in- 
homogeneity, but with the doses and vol- 
umes employed this was considered accept- 
able. The field size usually measured 4-5 
cm. in diameter to include the entire orbital 
contents. 


RESULTS 


Twenty-seven of 33 patients had no ev- 
idence of local recurrence from 1 to 28 years 
after treatment (Table nr. Four of the 
patients with recurrence were treated ini- 
tially with radiotherapy and 2 with surgery. 

Of the cases with recurrence following 
radiotherapy, the histology was lymphosar- 
coma, lymphocytic cell type in 3 and in the 
remaining case was lymphosarcoma, retic- 
ulum cell type. Two of these patients had 
disease limited to the retrobulbar area and 
were treated with a lateral port alone. Re- 
currence in these 2 cases was anterior, out- 
side the geometric edge of the beam, 17 
months and 1o years after therapy. The 
third patient had bilateral bulbar conjunc- 
tival involvement and recurrence in the 
conjunctiva 8 months later. This patient 
was treated with lateral and anterior ports, 
and, in retrospect, received a relatively low 
dose anteriorly, approximately 1,200 rads. 
The fourth. patient had recurrence in the 
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Tase HI 


RESULTS OF RADIOTHERAPY IN 30 PATIENTS 


Post Initial 


Local 


Therapy | ey Generalization | Lympho ma 
(yr) | Risk Recurrence | | Deathst 
O-1 | 30 i | 6 | i 
1—2 | 29 i | I 1 
3-4 | JEMEN ZZS | 1 
4-6 E ow | 1 
6-11 12 2 | - 

I 1-16 go 0 [Po 09 | - 
I 6--2 S 3 | 
į 
"MEM 1^1 A | 5 : 
l'otal | 





* Risk of dying at beginning of interval. 


T Four other deaths thought not due to lymphoma 3, 7, 12, 20 years after initial therapy. 
t All were subsequently controlled with additional treatment; 2 of the 3 patients treated with surgery also developed local recurrence 


and are not included in this table. 


lower lid after treatment of a tumor in the 
lacrimal fossa region with the lower lid 
shielded during therapy. All 4 recurrences 
were located anteriorlv. In the 3 cases 
where a recurrence was in an area not pre- 
viously involved with disease, the estimated 
dose at these sites was 250-600 rads. In the 
I case where recurrence occurred in an area 
with clinically evident disease at the time 
ofinitial radiation, the dose to this region 
was approximately 1,200 rads. By contrast 
in 26 cases treated with radiotherapy with- 
out recurrence only 3 patients received a 
dose anteriorly of less than 1,000 rads. All 
4 recurrences which followed radiotherapy 
were locally controlled after retreatment 
with irradiation, but 2 developed general- 
ized disease. 

Two of the 3 patients treated with sur- 
gery alone developed a recurrence. One 
developed a recurrent lid mass 18 months 
after initial surgery. This was re-excised 
and the patient had no evidence of disease 
for the next 16 years. Another patient de- 
veloped a recurrence I year after excision 
and was successfully retreated with irradi- 
ation. The third patient had a benign lym- 
phoma excised 54 years ago and has had 
no evidence of disease since then. 

Nine patients developed generalized dis- 
ease several months to 23 vears after treat- 





ment of the orbital tumor (Table rv). One 
of these had a hard mass on the forehead at 
the time of treatment of the orbit and this 
in retrospect represented an additional 
focus of disease. Two of these 9 were quite 
ill shortly after completing treatment, sug- 
gesting that the disease was probably more 
advanced than originally suspected. Three 
others developed generalized disease in less 
than 1 year after treatment. Two patients 
have died of lymphoma from generalization, 
I has been lost to follow-up, while 6 are 
still alive. 

In the group of 24 patients whose disease 
did not generalize, 5 patients died 3, 7 and 
20 vears after therapy of unknown cause 
and a fourth patient died of ovarian carci- 
noma 12 vears after radiotherapy. All 4 of 
these patients had no eye symptoms at the 
time of death. 

Most patients whose disease was con- 
trolled had no residual eye symptoms. 
Three patients developed cataracts. One 
had the cataract removed, while the other 
2 had vision in the treated eye of 20/25 
and 20/200. In 2 exophthalmos remains, 
probably because of retroorbital scar tissue. 
There is 1 with persistent epiphora and an- 
other with diplopia on downward gaze. 
Finally, there is 1 who had a retroorbital 
tumor and papillitis, and whose vision in 
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Tase IV 


NINE PATIENTS DEVELOPING GENERALIZED DISEASE 


First Manifestation of | Total Years P USE 


Generalization of Follow-up 

Lytic rib lesions ott No overt disease 

Jugulodigastric lymph ify Died of disease 

node (L) 

Submandibular and oy Died of disease 

supraclavicular lymph 

nodes (L and R) 

Liver enlarged Ih Lost to follow-up 

Spleen enlarged 4h Free of local disease for 
24 years; on mainte- 
nance dose of cytoxan 

Jugulodigastric and 8 Doing well after chemo- 

inguinal lymph nodes therapy and radiother- 

(R apy 

Inguinal lymph nodes 915 o overt disease after 

(L) chemotherapy and ra- 
diotherapy 

Nodule of temporal 28 Only manifestation of 

area (R) disease is hemolytic ane- 
mia well controlled with 
decadron 

Jugulodigastric, ingui- A No overt disease except 

nal and  retroperi- for 21X 1 cm. jugulo- 

toneal lymph nodes (L) 


digastric lymph node 
(R) 


346 
Location of Primary | Histology of | Local Con- 
Age and Sex Tumor Eye Lesionf| trol 
$3M Retrobulbar RCS + 
33M Intraorbital (L) RCS + 
74 Retrobulbar RCS + 
$9F Retrobulbar (R) RCS + 
43F Conjunctiva (bi- LSA =P 
lateral) 
34M Conjunctiva and Mixed T 
lid (R) 
38F Lacrimal fossa LSA —* 
(L) 
45F Conjunctiva (L) LSA + 
7;8F Intraorbital and Mixed + 
lid (L) 
Mean age 46 


* Local control was subsequently achieved with additional courses of radiotherapy. 


t Abbreviations as given in Table 1. 


the affected eye was limited to finger count- 
ing prior to radiotherapy and it has re- 
mained unchanged since then. 


DISCUSSION 


An analysis of the AFIP data of Forrest? 
indicates that lymphomas are among the 
most common malignant intraorbital, ex- 
traocular tumors. Turner and Howell? 
cited two series with 22 lymphomas of 216 
orbital tumors (10 per cent), and 12 lym- 
phomas of 88 orbital tumors (14 per cent). 

The lymphoid tumors of the orbit present 
considerable diagnostic difficulty for the 
pathologist. Zimmerman!* has stated, “Of 
all the neoplasms and pseudoneoplastic 
tumors involving the eye and adnexa, I 
believe no group gives the pathologist more 
diagnostic and prognostic trouble than the 
lymphomatous lesions . ..." Turner and 
Howell? stated that there is considerable 
lack of agreement among skilled observers 
concerning terminology of cell type, spe- 
cific diagnostic names, and degree of malig- 


nancy. Reese! cautions that there is a 
trend in general pathology to interpret 
some lesions formerly considered malignant 
as reactive hyperplasia or indeterminate. 

Zimmerman? discusses 3 main categories 
based on the clinicopathologic picture. First 
are those lesions that are obviously malig- 
nant. He states that it is rare to see this 
type in an adult, presenting first as an 
orbital lymphoma. The second category is 
inflammatory non-neoplastic pseudotumors 
which are sufficiently cellular to give a 
superficial resemblance to malignant lym- 
phoma, yet have a mixture of other inflam- 
matory cells. The third presents the most 
difficult problem. The lesions are composed 
entirely of rather mature lymphocytes, 
which lack the cytologic features of the 
obviously malignant lymphoma. 

The basic histologic types in our series 
are given in Table 1. However, in 9 instances 
there was controversy concerning the patho- 
logic diagnosis. In 7 of these there was a 
question of whether the lesion was malig- 
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nant or benign. Six were finally considered 
to be malignant and 1 benign. In 2 of g 
there was a question of lymphocytic versus 
a reticulum cell type of lymphosarcoma. 
Both of these were finally considered to be 
lymphocytic cell in type. 

Lymphomas may occur in the lids, con- 
junctiva, lacrimal glands, posterior orbit, 
or intraocularly. In our series prognosis did 
not seem to vary with location. There was 
only 1 instance of intraocular disease. This 
agrees with the rare occurrence of intra- 
ocular lesions reported in the literature. 
Reese" had 8 intraocular tumors in 171 
cases of malignant lymphoma of the orbit. 
McGavic* had 1 intraocular tumor among 
21 cases of malignant lymphoma of the 
orbit. 

The lesions may be bilateral. In our series 
7 lesions were bilateral at the time of treat- 
ment, 6 of these being conjunctival. Three 
other cases eventually developed disease in 
the opposite eye; 2 of these occurred after 
the disease had spread to other regions of 
the body. Ahlström e a/.,! reported 3 of 9 
with bilateral involvement, but in 2 of 3 
the involvement of the other eye occurred 
5 and 7 years later and was not proved by 
YIN Turner and Howell? reported bi- 
lateral involvement in 3 of 4 with primary 
disease, 1 of 3 with lid involvement, and 2 
of 3 with subconjunctival involvement. 
Lederman™ feels that the prognosis is 
worse with initial bilateral involvement. In 
our cases with bilateral involvement, 5 had 
no recurrence, and 2 had local recurrence. 
One of these later developed generalized 
disease. 

The lesions are usually painless and slow- 
growing. They may cause proptosis or pre- 
sent as a mass lesion. The conjunctival 
lesions have a grayish-pink or salmon color, 
a smooth overlying conjunctiva, and a 
rather sharply demarcated border (Fig. 2). 
If intraocular, the patient may present with 
eye pain, b urred or decreased vision. Lym- 
phoma of the lids usually appears as an ill 
defined nodular mass or masses, with the 
skin movable over the mass.!? In our series 
II presented with proptosis. Those with 
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Fic. 2. Lymphosarcoma, reticulum cell type, 
of bulbar and lid conjunctiva. 


conjunctival lesions often initially had ir- 
ritation of the eye. The patient with intra- 
ocular disease presented with decreasing 
vision. 

In several studies the incidence of patients 
with primary eye lesions developing gen- 
eralized disease was not stated; however, 
such an occurrence was reported in 7 of 9 
by Ahlström et al! at 1 to 10 years after 
treatment of the primary tumor, o of 4 by 
Turner and Howell? at 3 to 12 years after 
treatment, and at least 8 of 40 treated by 
Lederman.? Turner and Howell? believe 
that the patient with primary orbital lym- 
phoma should undergo continued observa- 
tion for systemic disease because of the 
rarity of the benign, primary ocular disease. 
In our series, 9 patients developed general- 
ized disease, 6 of these within 1 year after 
treatment of the orbital lesion (Table 111). 
The early occurrence of generalization em- 
phasizes the importance of a complete 
diagnostic evaluation. The mean age of the 
patients whose disease became generalized 
was 46 years, 9 years less than that of the 
total group, which supports Reese's!? state- 
ment that prognosis of orbital lymphoma 
improves with age. 

Of the g cases that became generalized, 
4 were reticulum cell type and 2 mixed cell 
type, while only 8 of 33 total patients had 
the reticulum or mixed cell type. This sug- 
gests that the reticulum or mixed cell tvpe 
is more likely to be, or to become general- 
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node involvement as one of the first mani- 
festations of generalization. Although the 
series is too small for a definitive state- 
ment, this raises the question of whether 
the treatment area should include the neck 
in the reticulum cell type when thorough 
work-up has not revealed evidence of dis- 
ease elsewhere. 

Many authorities??? have indicated that 
conjunctival lesions have a better prognosis 
than those in other sites of the orbit. On 
this point our results are quite inconclusive. 
Three of our 9 patients who developed gen- 
eralized disease had conjunctival lesions, a 

ratio similar to that of the entire group. In 
2 of these patients the duration of orbital 
disease was unusually long, which may have 
been a factor leading to generalization. One 
patient previously mentioned received only 
1,200 rads to bilateral conjunctival lesions. 
Over the next 2 years she developed several 
recurrences and finally manifested general- 

ized disease 24 years after her initial therapy. 

A second patient had a 6 year history of 
"vernal catarrh" prior to his initial evalu- 
ation and treatment at this institution. 

Fourteen months later extraorbital spread 
of disease was evident. 

The initial presentation in several of the 
cases that generalized was unusual. One 
patient had bonv erosion on orbital roent- 
genograms while another patient had pain, 
a rare symptom for orbital lymphoma. Two 
other patients had rapidly progressive ex- 
ophthalmos, of 1 week and 3 months’ du- 
ration, suggesting virulent disease at presen- 
tation. 

Irradiation is generally considered the 
treatment of choice.? 1^? Reese!’ believes 
that surgical intervention 1s usually indi- 
cated onlv to establish the diagnosis. He 
advises postoperative irradiation if surgical 
excision is performed. 

There are few reports in the literature 
concerning the incidence of local recurrence 
following therapy. Ahlström eż a7.! had one 
local recurrence in 9 patients followed for 
1 to 10 vears, treated primarily with radio- 
therapy. 

In our series 3 of 4 local recurrences oc- 
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curred anteriorly in an area not previously 
involved or treated, and the fourth recur- 
rence was also anterior in a region that 
received an unusually low dose for clinically 
evident disease. This suggests that the an- 
terior orbit should receive a significant dose 
even when not involved with clinically ev- 
ident disease. 

The current treatment plan at this insti- 
tution is: (1) For bulbar conjunctiva or lid, 
3,000 rads at 1 cm. depth is given bv an 
anterior port alone. (2) For more posterior 
lesions 3,000 rads is given to a depth of 4 
cm. by anterior and lateral ports, weighed 
according to the location of the tumor with- 
in the orbit. When the diagnosis is reticu- 
lum cell sarcoma, the tumor dose ts raised 
to 3,500-4,000 rads in 3-4 weeks. With the 
use of orthovoltage the lens and cornea can 
usually be effectively shielded. This shield- 
ing apparently has not resulted in any re- 
currences, although in the occasional case 
where the bulbar conjunctiva is involved 
with tumor near the limbus, the shield has 
not been employed for the first part of the 
treatment. With the posterior lesions super- 
voltage radiation and/or wedge filter mav 
be employed for the lateral field in an effort 
to lower the dose to bone, especiallv in the 
vicinity of Point B in Figure 1. 


SUMMARY 


Thirty-three patients with primary lym- 
phoma of the orbit were treated. Thirty 
had radiotherapy, and 3 had surgery alone 
as initial treatment. Local recurrence oc- 
curred in § and in each case was success- 
fully retreated. The recurrences were ante- 
rior in low dosage areas, which has resulted 
in the protocol outlined in the preceding 
Discussion. Nine developed generalized dis- 
ease, usually within 1 year after treatment. 
Two of these patients have died of lym- 
phoma. It appeared that the patients with 
reticulum cell or mixed cell type lesions were 
more prone to generalized disease. 

The results indicate that local control 
can be obtained, and that in a significant 
percentage of patients the disease does not 
generalize. Even in those who developed 
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ized. Four of the 9 developed neck lymph 
generalized disease, the eye symptoms were 
controlled. Complications of treatment were 
few utilizing orthovoltage technique which 
facilitates adequate shielding of the lens 
and cornea. 


Stanley C. Foster, M.D. 

Department of Radiology 

Columbia-Presbyterian 
Medical Center 

622 West 168th Street 

New York, New York 10032 
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UNUSUAL RADIATION RESPONSE IN VARIOUS 
INOPERABLE RADIORESISTANT TUMORS* 


By RUTH GUTTMANN, M.D. 


NEW YORK, NEW YORK 


N SELECTING a topic for this presen- 

tation I have intentionally avoided the 
well trodden path of routine radiotherapy, 
since a discussion of the treatment of 
radiosensitive conditions may bring new 
and interesting statistical information to ra- 
diotherapists, but is hardly exciting news 
for colleagues who devote most of their 
time to diagnostic work and consider 
radiotherapy as an interesting. although 
somewhat distant subspecialty. 

I have therefore tried to bring something 
out of the ordinary, and the result of my 
endeavor is this short report describing 
the case histories, treatment approach and 
results in a number of patients who were 
unusual for 2 reasons: (1) they were 
suffering from rare tumors; and (2) more 
than half showed gratifying and remarkable 
response to the treatment with irradiation, 
to which, according to the literature, they 
were supposed to respond only sporadically. 


MATERIAL 


There were 16 such patients to be 
evaluated (Table 1): 4 gastric carcinomas, 
7 soft tissue sarcomas, 2 osteogenic sar- 
comas, 1 reticulum cell sarcoma with in- 
volvement of the entire bony skull, 1 
cylindroma and 1 glomus jugulare tumor, 
the diagnoses of which have been docu- 
mented by microscopic examination. None 
of these patients had shown evidence of 
generalized metastases. 

I should like to emphasize that the treat- 
ment of choice for these pathologic entities 
Is surgery and that these specific cases 
were treated with irradiation only because 


the extent of the disease or its location, or 
both, made a successful surgical procedure 
impossible. 


GASTRIC CARCINOMA 


Four patients with gastric carcinoma are 
shown in Table 1. In 2 of these patients 
the disease was classified as clinically 
inoperable, while the other 2 developed 
local recurrence after previous surgical re- 
moval of the tumors; there was no evidence 
of generalized disease in any of these pa- 
tients. All 4 patients were treated with a 
tumor dose of 4,000 to 5,000 rads given 
in 4-5 weeks time with a 2 MV. roentgen- 
ray unit. All of the patients showed symp- 
tomatic relief and tolerated their treat- 
ment extremely well, although there was 
quite a difference in the individual reaction 
with regard to an extended beneficial 
effect of the treatment. 

Two patients have shown a surprisingly 
long survival. The first had developed re- 
current abdominal disease 2 months after 
surgery for a large carcinoma of the 
stomach, while the second patient was 
inoperable at the time of an exploratory 
laparotomy because the disease extended 
into the liver and pancreas. Both patients 
were able to return to their normal active 
life. Their improvement began during 
therapy and lasted as long as we were able 
to follow them, namely 21 vears. 

The other 2 patients, one after previous 
gastric surgery, the other treated only by 
irradiation, died 11 months and g months, 
respectively, after treatment, but even they 
enjoyed positive palliation with a number 
of good months free of complaints. 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 
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TOTAL NUMBER OF PATIENTS: 16 
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Diagnosis No. of 

Bree Patients 
Gastric carcinoma 4 
Liposarcoma 4 
Fibrosarcoma n 
Osteogenic sarcoma 3 
Reticulum cell sarcoma 1 
Cylindroma 1 
omis jogalssem tumor 1 


SOFT TISSUE SARCOMAS 
The second patient group suffered from 
soft tissue sarcomas; 7.e., liposarcomas and 


fibrosarcomas. The treatment of choice of 


these diseases 1s adequate surgical removal, 
and radiotherapy should not be considered 
as an alternative to surgery. 


LIPOSARCOMA 


The 4 patients who were treated for 
liposarcomas have presented us with the 
following problems (Table 11): 

The first patient had an exploratory 
laparotomy for an enormouslv large tumor 
of the upper abdomen which measured 
16X10X$8 cm. and was inoperable because 
of dense invasion of the pancreas. No 
attempt was made to remove the tumor 
surgically and the patient was referred for 
treatment to the Radiotherapy Depart- 
ment. He received a tumor dose of 5,000 
rads which was given in § weeks time 
through 2 large opposing fields on a 2 
MV. roentgen-ray unit. The patient toler- 
ated the treatment extremely well and has 
been alive, asymptomatic and without 
evidence of disease now for 17 vears. 

The second patient had a large lipo- 
sarcoma measuring 8X10 cm. overlying 
the scapula. It was surgically removed but 
the patient was referred for postoperative 
irradiation. because tumor implants were 
left behind in the trapezius muscle. A 
tumor dose of 5,000 rads was given through 
a 15X15 cm. field in 5 weeks time on the 
2 MV. roentgen-ray unit and the patient 


TABLE IÍ 


CARCINOMA OF THE STOMACH 
TOTAL NUMBER OF PATIENTS: 4 
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No. of cg ee I NRE RENE ted meet Ae Rett IRM SEANSIIE AUTON OU Nm nN mene — d 
Patients l 
Alive Dead 
Treated for 1 aj vr 
recurrent 
disease after 
surgery I I1 mo. 
Total 2 
Treated for | 2g mo. 
inoperable 
disease I g mo. 
Total 2 


has remained free of disease and without 
complaints for 9 years. 

It was interesting and gratifying to 
watch over the years the excellent radia- 
tion response in these 2 patients, which was 
far beyond expectation. 

The third patient gave us some insight 
into body reaction which we have observed 
for a long time in other fields of radio- 
therapy, especially in breast and lung 
pathology; #.e., that previous surgery which 
is not able to remove the entire malignant 
tumor, but cuts through it, impairs the 
effect of radiotherapy. This patient had an 
amputation of the leg for a primary lipo- 
sarcoma and developed 1 year later various 
metastases, some of which had been re- 
moved bv a conservative surgical pro- 
cedure, which had been obviously incom- 
plete because they recurred immediately, 
while others had remained untouched. 
When this patient was referred for radio- 
therapv, the various metastatic lesions had 
approximately the same size. They were all 
treated with the same dosage, but the 
radiation response was a different one. The 
sites where disease had been cut through at 
the time of an attempted removal had the 
least favorable response to therapy and 
needed a higher dosage to remain con- 
trolled. 
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Taszz III 
LIPOSARCOMA 
TOTAL NUMBER OF PATIENTS: 4 
No. of Survival Time 
Patients Alive Dead ` 

Treated I 17 yr. 

without 

previous 

surgery I 15 yr. 

Total 2 
Treated after I 9 yr. 

surgery I 1 yr." 

Total 2 


* Six sites treated. 


The fourth patient watched a tumor 
mass on the left thigh for 15 months before 
he sought medical advice. After biopsies 
were taken at another hospital and the 
diagnosis of liposarcoma established, a 
hemipelvectomy was offered to the patient 
which he refused, and he was therefore re- 
ferred for radiotherapy. A tumor dose 
of 4,100 rads was given in 12 days on the 
2 MV. roentgen-ray unit and growth re- 
straint was noted for 13 years. The patient 
then died of generalized disease. Rare as 
these cases are, they are not unique. During 
the past years a few articles have appeared 
which mentioned limited radioresponse of 
liposarcomas to megavolt therapy. 


FIBROSARCOMA 


Two of the three patients with fibro- 
sarcomas showed decrease of the mass, 
improvement of pain and general condi- 
tion (Table 1v). The improvement lasted 
in I patient 1 year and 6 months. After 
that time he developed generalized metas- 
tases and died 1 year and 8 months after 
radiotherapy. A biopsy which had been 
taken of the tumor area 1 year after radio- 
therapy showed “fibrosis and radiation 
changes only.” The other patients died 
between 6 and 12 months after radio- 
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Taste IV 


FIBROSARCOMA 
TOTAL NUMBER OF PATIENTS: 3 


Survival Time 


No. of 
parents: — Ale Dead 
Treated after I 20 mo. 
previous 1 6 mo. 
surgery I IO mo. 
Total 3 


therapy, which had not been able to con- 
trol the disease. 


RARE TUMORS 


Osteosarcomas are characterized by ana- 
plastic osteoid producing, bone forming 
malignant connective tissue. The tumor 
nearly always involves the medullary 
cavity and extends through the cortex to 
involve the periosteum, either by elevating 
or perforating it. Osteosarcoma is one of 
the most radioresistant tumors which is 
known to continue to grow even after 
doses that severely damage associated nor- 
mal tissues. 

Two patients had to be accepted for 
radiotherapy because of the location of 
the disease in vertebrae (Table v). The 
first patient with osteogenic sarcoma of 
T3, proved by biopsy, had not been treated 
with previous surgery. He received a total 
tumor dose of 4,600 rads in 34 weeks time 
and is alive and asymptomatic 12 years 
after the therapy. 

The second patient had a partial lami- 
nectomy of T12-L4 performed, but the 
disease had recurred and he was referred 
for radiotherapy as further surgery was not 
possible. A tumor dose of 3,500 rads was 
delivered in 2 weeks time and the patient’s 
pain subsided but he died of generalized 
disease 10 months later. 

Next, I should like to mention a patient 
who presented himself with a reticulum cell 
sarcoma which had involved the entire 
bony skull and scalp. The patient had 
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OTHER RARE TUMORS 
TOTAL NUMBER OF PATIENTS: § 
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Osteogenic sarcoma 
treated without previous surgery 
treated after surgery 


Total 

Reticulum cell sarcoma involving the 
entire bony skull 

treated with irradiation exclusively 
Cylindroma 

treated after surgery 
Glomus jugulare tumor 

treated with irradiation exclusively 


watched the disease for a long time before 
he asked for medical help and when he 
finally came, the disease had hopelessly 
advanced. He was only treated with irradi- 
ation and the disease responded extremely 
well to a combination of low voltage and 
cobalt 60 irradiation, where a total dose of 
5,500 rads was evenly delivered to the in- 
volved skull and scalp in 6 weeks time. A 
dose of 3,200 rads was first given with the 
cobalt 60 unit and this dose was followed 
with 2,300 rads with a too KV. machine. 
The tumor disappeared and the patient has 
remained asymptomatic and well for 18 
months. 

The cvlindroma, which is included in 
this collection of rarities, affected the ear of 
the patient. It had been treated surgically 
but had recurred and represented a serious 
problem due to severe pain. The patient 
had become a drug addict because her pain 
could only be controlled by regular and 
high doses of morphine. She lost the pain 
during treatment, morphine could be 
eliminated and the patient has been free 
of disease and of her addiction for the 
last 5 years. 

A similar response can be reported in a 
patient with a glomus jugulare tumor which 
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PERMET E 


Alive Dead 
i 12 yr 
H io mo. 
p 
1 th yr 
I č yr 
I “yr 
5 
had caused destruction of the petrous 


pyramid and temporal bone and had in- 
volved the 8th and gth cranial nerves. This 
patient is now without evidence of disease 
and has remained asymptomatic 7 years 
after the completion of treatment. 


CONCLUSION 


It is the purpose of this paper to demon- 
strate unexpected radiation responses in 
various malignant tumors, which have re- 
sulted in long lasting survivals: a minimum 
of 4 years, in 5 of the 16 patients, with 2 
of the patients still alive with the potential 
for longer lasting survivals. 

These results are not reported in order to 
advocate the use of irradiation as a routine 
procedure or to compete with surgery. 
They are reported to point out the un- 
predictability of a number of malignant 
diseases—a fact which ought to encourage 
us to offer well planned radiotherapy when 
surgery is no longer feasible, even in dis- 
eases which, according to the literature, 
do not respond to irradiation. 

Of course, we have been unsuccessful in 
a number of patients who suffered from the 
discussed malignant tumors. But as no 
laboratory test or theoretic evaluation 
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today is able to select a responsive case, 
no patient should be given up as hopeless 
and left to his fate before our therapeutic 
armamentarium has been exhausted. This 
brings me to the last point I would like to 
make. 

This report has shown the effect of ir- 
radiation without concomitant chemo- 
therapy. I consider this the proper primary 
treatment approach in diseases which are: 
(1) still localized, and (2) for which a 
specific chemotherapeutic agent is not 
known. I believe that the addition of un- 
specific chemotherapy can be harmful by 
breaking down the host resistance which is 
of utmost importance and of which we 
know so little. 

Furthermore, it is felt that nothing is lost 
by reserving chemotherapy for such a time 
when it has become obvious that radio- 
therapy has not affected the disease suffi 
ciently, but when the radiation may have 
stimulated some immunobiologic resources 
of the body, thus making the disease pos- 
sibly more receptive for chemotherapy. 


Francis Delafield Hospital 
99 Fort Washington Avenue 
New York, New York 10032 


The valuable assistance of Dr. Thomas 
S. Zimmer is gratefully acknowledged. 


REFERENCES 


I. ACKERMAN, L. V. Multiple primary liposarcomas. 
Am. J. Path., 1944, 20, 789—797. 

2. ACKERMAN, L. V., and DEL REGATO, J. A. Diag- 
nosis, Treatment, and Prognosis. Third edition. 
C. V. Mosby Company, St. Louis, 1962. 

3. Brapsuaw, J. D. Radiotherapy in glomus jugu- 
lare tumors. Clin. Radiol., 1961, 72, 227-234. 

4. Capps, F. C. W. Glomus jugulare tumors of 
middle ear. F. Laryng. & Otol., 1952, 66, 302- 
314. 


Ruth Guttmann 


FEBRUARY, 1971 


5. DEL REcaro, J. A. Radiotherapy of soft-tissue 
sarcomas. 5./1.M./4., 1963, 185, 216-218. 

6. EprAND, R. W. Liposarcoma; retrospective study 
of fifteen cases, review of literature and dis- 
cussion of radiosensitivity. AM. J. RoENT- 
GENOL, Rap. THERAPY & NucLEAR MED., 
1968, 103, 778-791. 

7. Gurrmann, R. J. Effect of 2 million volt roent- 
gen therapy on various malignant lesions of 
upper abdomen. Am. J. RoENTGENOL., Rap. 
Tuerapy & NucLear MED., 1955, 74, 204- 
212. 

8. Ivins, J. C., and Dannis, D. C. Reticulum cell 
sarcoma of bone. 7. Bone & Joint Surg., 1953, 
35-A, 835-842. 

9. Les, E. S., and MacKenzie, D.H. Osteosarcoma; 
study of value of preoperative megavoltage 
radiotherapy. Brit. T. Surg., 1964, 5r, 252- 
274. 

10o. McCormack, L. J., Ivins, J. C., and DAHLIN, 
D. C. Primary reticulum cell sarcoma of bone. 
Cancer, 1952, 5, 1182-1192. 

11. MceNzza, G. P., Canin, J., Cuv, F., andNicx- 
son, J. J. Effectiveness of radiation therapy in 
management of sarcoma of soft somatic tissues. 
Cancer, 1968, 22, 391-397. 

12. Moranper, D. W. Palliative treatment of met- 
astatic tumors of soft somatic tissues with 
irradiation and chemotherapy. Am. J. ROENT- 
GENOL., Rap. TuHrRAPY & NucLEAR MED., 
1966, 96, 150-157. 

13. Moss, W. T., and Brann, W. N. Therapeutic 
Radiology: Rationale, Technique, Results. 
Third edition. C. V. Mosby Company, St. 
Louis, 1969. 

14. Pack, G. T., and Pierson, J. C. Liposarcoma: 
study of 105 cases. Surgery, 1954, 36, 687—712. 

I5. SRULZ, M. D. Discussion. Effect of 2 million volt 
roentgen therapy on various malignant lesions 
of upper abdomen. Am. J. ROENTGENOL., RAD. 
Tuerapy & NucLEAR MED., 1955,74,211—212. 

16. Stour, A. P. Tumors of soft tissues. In: Atlas of 
Tumor Pathology. Sect. II, Fasc. 5. Armed 
Forces Institute of Pathology, Washington, 
D. C., 1953, 79-88. 

17. Tupway, R. C. Radiotherapy for osteogenic sar- 
coma. F. Bone & Foint Surg., 1961, 43-B, 61- 





Vor. 111, No. 2 


RESULTS IN TREATMENT OF PURE SEMINOMA 
OF THE TESTIS* 


By JOSEPH R. CASTRO, M.D.,1 and MARIO GONZALEZ, M.D.1 


HOUSTON, TEXAS 


"SERE have been numerous reports of 
series of patients treated with irradi- 
ation of the lymphatics after orchiectomy 
for pure seminoma of the testis.'°~ In 
most series, iliac and paraaortic lymphatics 
were irradiated, but some authors have 
suggested prophylactic irradiation of the 
mediastinum and left supraclavicular 
area.5-!^ Also, the opposite testicle usually 
has not been irradiated because of the low 
incidence of involvement, although some 
have purposely included it in the irradi- 
ation field.’ 

The purpose of this study is to examine 
the treatment techniques and to report on 
the results in a group of patients treated at 
The University of Texas M. D. Anderson 
Hospital and Tumor Institute at Houston, 
especially with regard to prophylactic ir- 
radiation of the mediastinum and left 
supraclavicular area. The question of ir- 
radiating the remaining testicle also is eval- 
uated. 


MATERIAL 


Ninety-six patients with testicular tumors 
diagnosed as pure seminoma were irradi- 
ated postorchiectomy during the period 
from March 1944 through December 1965. 
Excluded are patients who received irra- 
diation outside The University of Texas 
M. D. Anderson Hospital and Tumor In- 
stitute at Houston, or who were seen only 
for consultation. Two patients refused 
treatment and 3 patients had disease con- 
sidered too advanced for treatment. 

These cases were staged according to the 


following clinical staging modified from 


Boden and Gibb?! 


Stage1. Tumor confined to the testis 

Stage 11. Disease outside of the testis, 
such as scrotum, spermatic cord, and/or 
lymphatics up to diaphragm 

Stage 1114. Disease beyond the diaphragm 
but still confined to the lymphatics; 

[ ie, mediastinal and/or left supra- 
clavicular disease, or massive retro- 
peritoneal disease 

Stage mrs. Extranodal abdominal dis- 
ease (visceral) or distant metastases 
(disseminated) 


Physical examination, surgical findings 
at orchiectomy, and radiographic studies, 
including ly mphangiography in the more 
recent patients, were used in the clinical 
staging. 

Many of the patients had orchiectomy 
at other hospitals before coming to the 
M. D. Anderson Hospital for radiation 
therapy. However, in all instances, the 
pathologic material was reviewed by the 
Department of Pathology at the M. D. 
Anderson Hospital. All patients had pure 
seminoma, according to the pathologic 
classification of Dixon and Moore.* Three 
patients were excluded from this analysis 
because metastases from other than pure 
seminoma were found at autopsy. 


TREATMENT TECHNIQUES 


After orchiectomy, patients with Stages 
I, II, and I4 disease received irradiation 
only. Patients with disseminated disease 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, March 


I-5, 1970. 
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(Stage irs) were treated with palliative 
irradiation or a combination of chemo- 
therapy and irradiation. In the patients 
who had orchiectomy at other hospitals, 
and who did not have a radical orchiec- 
tomy with high ligation of the spermatic 
cord, a portion of the scrotum was included 
in the radiation field, depending on both 
extent of operation and physical findings. 
The remaining testicle was shielded. The 
inguinal lymph nodes were usually included. 
Typical inguinal-iliac, paraaortic, medi- 
astinal, and left supraclavicular portals are 
shown in Figure 1. 

Patients with Stage 1 disease generally 


received 2,000 rads tumor dose in 23 weeks 


to the inguinal-iliac lymph nodes with 
orthovoltage or 2,500 rads tumor dose in 3 
weeks with cobalt 60 teletherapy, assessed 
3.0 cm. anterior to the midplane of the 
pelvis. Similar doses were given to the para- 
aortic lymph nodes, calculated at midplane. 


A few patients with Stage 1 disease also 
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received elective irradiation to the mec 
astinal and left supraclavicular area tot: 
ing 2,500 rads tumor dose in 3 weeks. 

In patients with Stage 1 disease, tl 
treatment portals generallv were the sam 
except that irradiation of the mediastinu 
and left supraclavicular area was add 
routinely. Usually, bulky involved lym, 
nodes received an additional 500 to 1,0 
rads tumor dose through reduced fiel 
after the basic dose of 2,500 rads. Sor 
patients received total abdominal irrac 
ation with the cobalt 60 moving-strip tec 
nique,?? delivering tumor doses of 2,5 
rads to each segment of the irradiat 
volume in 10 to 12 days. 

The patients presenting with Stage 
disease received radiation therapy accor 
ing to the extent of the disease. Techniqu 
were variable and ranged from palliati 
irradiation in the advanced cases to mo 
aggressive techniques in those with pote 
tially controllable disease (Stage rir, 


pum 


Diaphragm 





Upper borde 
of S- I je 


Fic. 1. Typical field arrangement for seminoma managed by cobalt 60 teletherapy. Through field A, 2,500 ra 
tumor dose in 3 weeks is delivered at a point 3.0 cm. anterior to midplane. Through fields B and C, a tum 
dose of 2,500 rads in 3 weeks is given at midplane. Portal width in fields B and C depends on lymphangi 
graphic findings, but is usually 9 to 11 cm. wide. Fields E and D receive 2,500 rads tumor dose in 3 wee 
midplane; field F receives 2,500 rads given dose in 3 weeks. An additional 1,000 to 1,500 rads may be giv 


through reduced fields to bulky lymph nodes. 
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These tumor doses ranged from 2,500 rads 
in 3 weeks (250 kv.) to 4,000 rads in $ 
weeks (cobalt 60). When whole-abdomen 
cobalt 60 irradiation was used, fields were 
reduced after 3,000 rads in 4 weeks. 

In recent years, all patients have had 
lymphangiography, although it is known 
that some testicular lymphatics are not 
filled by this method." These studies are 
useful in verifying the accuracy of the 
treatment portals. Sufficient width must be 
included at the level of the kidneys to en- 
sure that lymph nodes filled directly from 
testicular lymphatics will be included, par- 
ticularly on the left. When there are large 
bulky Iymph nodes, very wide fields, on 
the order of 12 cm. or more, or even total 
abdomen irradiation 1s preferred for the 
first 2,000 to 2,500 rads, taking care that 
the kidnevs do not receive more than 1,500 
rads. 

RESULTS 

Table 1 shows the results in patients bv 
clinical stage according to the areas of 
treatment. Most Stage 1 patients were 
treated with inguinal-liac and paraaortic 
fields only. A small number had additional 
treatment to the mediastinum and left 
supraclavicular area. There is only 1 in- 
stance of recurrent lymph node disease in 
the abdomen and mediastinum, and this 
occurred in a patient in whom a second 
seminoma subsequently developed in the 
opposite testicle with presumed reseeding 
of the lymphatics. 

In Stage n disease, the failure rate is also 
very low, with only 1 patient showing re- 
currence in the treated lymphatics. A few 
Stage If patients were Irradiated only to the 
iliac and paraaortic lymph nodes because 
the disease was considered limited, either 
within the spermatic cord, or because of a 
shghtly abnormal intravenous pvelogram. 
Those patients with more extensive lym- 
phatic disease were treated to inguinal- 
iliac and paraaortic areas plus elective ir- 
radiation of the mediastinal and supra- 
clavicular areas. 

Most patients with Stage iu tumors 
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(Table 1) were treated palliatively. How- 
ever, 4 of 6 patients have no evidence of 
disease at 36 months or more (Stage i114). 
These are patients who presented with left 
supraclavicular and/or mediastinal lym- 
phatic disease as well as abdominal disease, 
and were treated to the iliac, paraaortic, 
mediastinal, and left supraclavicular areas, 
often using whole-abdomen irradiation for 
the first 3,000 rads. 


COMPLICATIONS 


There was 1 patient death directly re- 
lated to complication of treatment. This 
patient developed radiation nephritis after 
irradiation of the whole abdomen with the 
cobalt 60 trunk-bridge technique to an es- 
timated midplane tumor dose of 4,800 rads. 
A second patient was treated with kilovolt- 
age, 2,500 rads in 33 weeks, to the inguinal- 
iliac, paraaortic, mediastinal, and left supra- 
clavicular lymphatics and died 17 months 
later with the diagnosis of acute leukemia. 
This patient did incur a severe hematologic 
depression with hvpoplastic bone marrow 
after irradiation. Although this may pos- 
sibly be classified as a complication of 
treatment, the relationship between the 
acute leukemia and the irradiation is not 
proved. There was one other complication 
—that of radiation sigmoiditis—following 
liac and paraaortic lymphatic cobalt 6o 
irradiation (2,500 rads in 3 weeks); this was 
managed successfully by partial sigmoid 
colectomy. 


DISCUSSION 


The results in Stage 1 disease are in 
keeping with those reported by other 
authors. *9!! Ninety-five per cent of the 
patients show no evidence of disease at 36 
months, this is considered valid for anal- 
ysis of treatment techniques since almost 
all failures occur before 36 months. Because 
lymphadenectomy series have shown re- 
gional (iliac and paraaortic) lymph node 
metastases in 10 to Ig per cent of patients 
with Stage 1 disease, *!? irradiation of 
the iliac and paraaortic lymph nodes is 
justified. Since the only failures in this 
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TABLE I 


STATUS OF PATIENTS IN TRE ATMENT GROUP 


Areas Treated 


| Limited -— 
| No Evi- 


Stage, aera ier Field ! 
and | : of Radia- dence of 
Number of | TT | Iiac, Paraaortic,t Mediastinal tion | Disease 
Patients — [liac Paraaortic | and Left Supraclavicular Area | Therapy | 36 Months 
| | ( Palliative) | or More 
I | 1 Dead distant metastases | og Acute leukemia, hypoplastic | | 9& per cent 
| 11 months | marrow, 17 months | | 
(c9) | 1 Second primary, opposite | | | 
testicle, 36 months recur- | 
| rence abdomen, media- | | 
stinum | | 
6/7* | 12/141 18/21 
HI | 1 Lost to follow-up, 2 | | Dead 11 months, lymph | | 86 per cent 
(21) months | nodes--distant metastases | 
| | 1 Radiation nephritis | 
BER | | 4/6 | | 4/6 
(6) | | 1 Uncertain | 
| ia Lymph node involvement | | 
i | i 
gr | | | r/iii | TEE 
* Limited to spermatic cord or minimal lymph node disease. 


+ More advanced regional lymph node disease. 
+ Disseminated disease. 


group were from a second testicular pri- 
mary (or metastasis) and from distant 
metastases, there is a lack of supporting 
evidence for irradiating electively the me- 
diastinum and left supraclavicular areas in 
patients with Stage! seminoma. 

Two patients in the group of 96 who re- 
ceived radiation therapy were noted to have 
bilateral testicular seminoma (whether me- 
tastasis or a new primary is not known). 
One patient was referred after having had 
previous orchiectomy and then a second 
orchiectomy 3 years later for the contra- 
lateral tumor. He received irradiation of 
the contralateral iliac and paraaortic lymph 
nodes in the amount of 2,500 rads and is 
without evidence of disease after 56 months. 

The second patient developed a contra- 
lateral tumor 36 months post-treatment 


and succumbed ¢ years post-treatment from 
disseminated lymphatic disease and pul- 
monary metastases. At the time of the 
second tumor, retreatment of the abdom- 
inal lymphatics was not done because of 
previous irradiation. It 1s postulated that 
reseeding of the lymphatics occurred at 
that time. 

'T'herefore, the incidence of bilateral tes- 
ticular seminoma in our material is 2.5 per 
cent. This is not high enough to warrant 
prophylactic irradiation of the remaining 
testicle and is in keeping with that reported 
by other authors. "=" 


CONCLUSIONS 


1. Irradiation of the iliac and paraaortic 
lymphatics to the dose of 2,500 rads appears 
sufficient for Stage 1 seminoma, Elective 
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irradiation of the mediastinum and left 
supraclavicular area 1s not indicated. 

2. For patients with Stage m disease, we 
suggest irradiating the iliac and paraaortic 
lymphatics followed by the mediastinum 
and left supraclavicular area. 

3. Aggressive treatment of Stage IIIA 
patients will result in control of the disease 
in most patients. 

4. There is no indication for irradiating 
the opposite testicle, since the incidence of 
bilateral testicular seminoma or metastasis 
to the other testicle is quite low. 


Joseph R. Castro, M.D. 

Department of Radiotherapy 

The University of Texas 

M. D. Anderson Hospital and 
Tumor Institute at Houston 

Houston, Texas 77025 
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ROENTGENOLOGIC FEATURES OF PULMONARY 
CARCINOMATOSIS FROM CARCINOMA 
OF THE PROSTATE* 


By DAVID A. LEGGE, M.B., D.M.R.D., C. ALLEN GOOD, M.D., and JURGEN LUDWIG, M.D. 


ROCHESTER, MINNESOTA 


Meee carcinoma of the lungs 
usually presents roentgenographically 
as single or multiple discrete nodules. 
Occasionally, the tumor spreads through 
the pulmonary lymphatic vessels and may 
present as a linear interstitial pattern. 
Although seldom diagnosed clinically, me- 
tastatic deposits in pulmonary lymphatic 
vessels not infrequently are found at 
autopsy in cases of carcinoma of the 
prostate.’ In some of these cases the lesions 
are microscopic, but in others they produce 
apparent, if subtle, changes on the thoracic 
roentgenogram. Recognition of these roent- 
genologic changes is essential because they 
may represent the first manifestation of 
metastatic spread from carcinoma of the 
prostate, and because appropriate therapy 
may result in regression of the metastatic 
tumor. 

The purpose of this paper is to review the 
roentgenologic findings observed in a series 
of patients at the Mayo Clinic in whom 
carcinoma of the prostate produced me- 
tastatic growths in and around the pul. 
monary lymphatic vessels. 


MATERIAL AND METHOD 


All cases of carcinoma of the prostate 
with autopsy, except those in which the 
carcinoma was occult, at the Mayo Clinic 
between January 1965 and April 1970 were 
reviewed. In the cases in which pulmonary 
metastases were found, the gross and micro- 
scopic findings were re-examined and cor- 
related with the thoracic roentgenograms. 


RESULTS 


Sixty-four cases of carcinoma of the pros- 
tate were studied, and pulmonary metas- 


tases were found in 15. In 3 of these 15 
cases, the pulmonary deposits were nodu- 
lar; in the remaining 12, they were situated 
in and around the pulmonary lymphatic 
vessels (Fig. 1, Zand B). 

In 5 of the 12 cases, roentgenograms of 
the lungs appeared normal; in 2, pulmo- 
nary vascular congestion, atelectasis, and 
bronchopneumonia were present, which 
made roentgenologic evaluation of possible 
metastases unreliable. In 1 additional case, 
a right-sided pleural effusion was present, 
and this was shown at autopsy to be due to 
tumor spread in the subpleural lymphatic 
vessels. 

In the remaining 4 cases, manifestations 
of the pulmonary metastases were present 
on the thoracic roentgenograms. In 1 case, 
fine horizontal lines (Kerley B lines) were 
seen near the right and left costophrenic 
angles (Fig. 2, Zand B). Thepatienthad had 
a pathologic rib fracture and this was the 
first manifestation of metastasis; other 
skeletal metastases did not become appar- 
ent until after. the septal lines were found 
on the thoracic roentgenogram. This pa- 
tient had no dyspnea or other respiratory 
symptoms. In the second case, the thoracic 
roentgenogram also showed horizontal lines 
in the right and left costophrenic angles, 
and these were associated with a bilateral 
pleural effusion (Fig. 3, 4-C); these findings 
were present before roentgenologic evidence 
of bone metastases. Dyspnea developed 
when the pleural effusion increased. In the - 
third and fourth cases, the pulmonary 
metastatic lesions were more advanced and 
thoracic roentgenograms revealed a coarser 
linear interstitial pattern that diffusely 
involved both lungs (Fig. 4, 4 and B; 


* From the Mayo Graduate School of Medicine (University of Minnesota), Rochester: Resident in Diagnostic Radiology (Dr. Legge). 
Mayo Clinic and Mayo Foundation: Department of Diagnostic Roentgenology (Dr. Good) and Department of Experimental and 


Anatomic Pathology (Dr. Ludwig) 
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Fic. 1. (4) Distended periarterial pulmonary lymphatic vessels with metastatic adenocarcinoma in lumen in a 
76 year old man. Adenocarcinoma of the prostate was diagnosed 17 months prior to death. (Hematoxylin 
and eosin; X 135.) (B) Peribronchial cuffing by metastatic carcinoma, probably secondary to carcinomatous 


lymphangiosis, in a 72 year old man. Adenocarcinoma of the prostate was diagnosed 8 years prior to death. 
(Hematoxylin and eosin; X 1o.) 





hic. 2. Carcinoma of the prostate, diagnosed 7 years previously, in a 7o year old man. (4) Pathologic fracture 


of the right seventh rib later proved to be due to tumor metastasis. (B) Kerley B lines are best seen in left 
costophrenic region. 
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and s, 4 and B). These 2 patients had 
cough and dyspnea. In 1 case, roentgeno- 
logic evidence of spinal metastasis had 
been noted 2 months before the findings on 
the thoracic roentgenogram; in the other, 
pulmonary metastases were apparent be- 
fore bone metastases could be diagnosed 
roentgenologicallv. 


DISCUSSION 


Tumor spread in the pulmonary lymph 
vessels has long been known to pathol- 


David A. Legge, C. Allen Good and Jurgen Ludwig 


FEBRUARY, 1971 





Fic. 3. Carcinoma of the prostate, diagnosed 
8 years previously, in a 72 year old man. 
(4) Normal. (B) Three months later, bi- 
lateral pleural effusion and associated 
Kerley B lines. (C) Kerley B lines in left 
costophrenic region. 


ogists, but the roentgenologic features 
received little attention prior to Trapnell's 
report. According to this author, nodular 
or diffuse opacities may be present on the 
roentgenograms when carcinomatosis 1n- 
volves pulmonary lymphatic vessels. How- 
ever, the most characteristic findings are 
fine linear densities which either point 
toward the hilum (A lines) or are perpen- 
dicular to the pleural surface (B lines). 
These changes may be associated with hilar 
lymph node enlargement or with pleural 
effusion. 
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Fic. 4. Carcinoma of the prostate, diagnosed 18 months previously, in a 71 year old man. (4) Normal. (B) 
Fourteen months later, showing coarse linear interstitial pattern diffusely involving both lungs. There are 


associated multiple small nodules. 


The pulmonary lymphatic vessels are 
small, even when distended, and so alone 
are unlikely to account for these changes. 
However, as intravascular growth in- 
creases, tumor cells may infiltrate the 
adjacent lung parenchyma. This results in 
perivascular and peribronchial cuffing by 
tumor cells, which is probably responsible 


for the changes on the thoracic roentgeno- 
gram. 

Carcinomas arising in the bronchus, 
stomach, pancreas, or breast are considered 
to be tumors commonly spreading to the 
pulmonary lymphatic vessels? In pul. 
monary carcinomatous lymphangiosis, the 


prognosis usually is grave On the other 





Fic. 5. Carcinoma of the prostate, diagnosed 3 years previously, in a $6 year old man. (4) Diffuse linear 
interstitial pattern is best seen in the lower lung fields. (B) Two months later, the changes are more ad- 


vanced. 
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hand, in carcinoma of the prostate, pul- 
monary carcinomatous lymphangiosis may 
be amenable to treatment, and prolonged 
survival in such cases has been reported 
by Bolton! and Schwartz and associates.‘ 
Thus, in carcinoma of the prostate, the 
roentgenologic demonstration of pulmon- 
ary carcinomatous lymphangiosis is of 
considerable importance, especially since 
this may be detected roentgenologically 
before metastatic bone lesions are ap- 
parent. Unfortunately, this study revealed 
that metastatic infiltrates in and around 
pulmonary lymphatic vessels often were 
too small for roentgenologic detection. 
Nevertheless, this should not deter the 
radiologist from searching for these pul- 
monary changes in every case of carcinoma 
of the prostate. The presence of typical 
linear densities on a thoracic roentgeno- 
gram suggests pulmonary carcinomatous 
lymphangiosis, even in the absence of a 
known primary tumor, providing there 
is no evidence of left heart failure or pneu- 
moconiosis. 


SUMMARY 


Sixty-four cases of carcinoma of the pros- 
tate studied at autopsy were reviewed. In 
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12, metastases involved pulmonary Lh 
phatic vessels, and, in 4 of these 12, a lir 
interstitial pattern on the thoracic ro 
genogram represented pulmonary carc 
matosis involving lymphatic vessels : 
perilymphatic tissue. These roentgenok 
findings may be the first manifestatior 
metastatic spread from a carcinoma of 
prostate. Early recognition may per 
effective therapy. 


C. Allen Good, M.D. 

Department of Diagnostic Roentgenology 
Mayo Clinic and Mayo Foundation 
Rochester, Minnesota 55901 


REFERENCES 


1. Borron, B. H. Pulmonary metastases from 
cinoma of prostate: incidence and case repo 
long remission. 7. Urol., 1968, 94, 73—77- 

2. Ergin, M., and Mue.uer, H. P. Metastases : 
cancer of prostate: autopsy and roentgenolo 
findings. Cancer, 1954, 7, 1246-1248. 

3. Hanorp, J. T. Lymphangitis carcinomatos 
lungs. Quart. F. Med., 1952, 21, 353- 

4. Scuwartz, M. I., WappeLL, L. C., Doms 
D. H., Wg, H., and Zisxinp, M. M. 
longed survival in lymphangitic carcinomat 
Ann. Int. Med., 1969, 71, 779-783. 

t. TRAPNELL, D. H. Radiological appearance 
lymphangitis carcinomatosa of lung. Th 
1964, 79, 251—260. 





Vot. 111, No. 2 


BONE METASTASES IN CANCER OF THE ESOPHAGUS* 


By JOHN T. GOODNER, M.D.,t and A. D. M. TURNBULL, M.D.1 


NEW YORK, NEW YORK 


T spread of esophageal cancer by in- 
vasion of adjacent tissues, metastases 
to regional lymph nodes, and hematogen- 
eous dissemination has been well docu- 
mented. The literature dealing with the 
incidence and mechanism of blood-born 
metastases to bone from tumors with a 
known predilection to do so is also exten- 
sive. There is, however, little information 
regarding the frequency of osseous involve- 
ment by carcinoma of the esophagus, and 
the few available reports suggest an inci- 
dence of 7 to 9 per cent. ^?* 

A review of 1,909 cases of esophageal 
cancer seen at Memorial Hospital between 
1928 and 1968 provided 100 patients in 
whom metastatic involvement of one or 
more bones was present, an incidence of 5.2 
per cent. 

This report presents a detailed analysis 
of these patients with particular reference 
to the site and histologic type of the pri- 
mary tumor, the bones involved, and the 
results of treatment. 


CLINICAL MATERIAL 


Sex. There were 83 males and 17 females 
with a ratio of approximately 5:1. 

Age. 'The majority of patients were be- 
tween 40 and 60 years of age. The oldest 
male was 82 and the oldest female was 69, 
the females tending on the average to be 
Io years younger than the males (Table 1). 

Site of primary tumor. 'There were 5 pa- 
tients with tumors in the cervical esoph- 
agus, 21 in the upper thoracic esophagus, 
$7 in the midthoracic esophagus, and 17 
in the distal thoracic esophagus (Table 11). 

Pathology. Epidermoid or squamous cell 
carcinoma was the most frequent histologic 
type’ in the total series, and was seen in 89 


of the 100 patients in this study. Primary 
adenocarcinoma was found in 6 patients 
while 3 had anaplastic or unclassified car- 
cinoma. In 2 patients the primary lesion 
was not biopsied (Table un). 

Location of metastases. Lesions 1n one or 
more ribs or vertebrae were considered as a 
single area of involvement, and 75 patients 
were included in this category. Two sep- 
arate sites of metastases were seen in 13 
patients, 3 separate sites in 6 patients, 4 
sites in 4 patients and 5 in 2 patients 
(Table rv). Thus, in the roo cases, there 
were 145 different bones involved in one 
combination or another. Figure 1 demon- 
strates the incidence of the various bones 
involved. 

Method of diagnosis. There was autopsy 
confirmation in 21 patients and biopsv of 
the metastases in 2 patients. Of the re- 
mainder, a roentgenographic diagnosis Was 
relied upon in 54 patients, while in 23 cases 
the diagnosis was based on strong clinical 
evidence only. 

Treatment of the primary tumor. Radiation 
therapy was used in 63 patients, and sur- 
gery in 21 patients. These 2 modalities were 
combined in 6 patients, while 10 received 
no treatment to their primary lesion 


(Table v). 


RESULTS 


Thirty-nine of the 100 patients received 
irradiation to their metastases, of whom 26 
had a single area of involvement. Sixty-one 
patients were not treated. The 13 patients 
with multiple areas of metastases received 
treatment to a single area only; z.e., 1 pa- 
tient had skull, rib, vertebrae, scapula and 
femoral involvement with treatment given 
onlv to the vertebrae. Another, with biopsy- 
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TABLEI 


AGE INCIDENCE 


Age (yr.) No. of Cases 
40-49 14 
50-59 39 
60-69 37 
70-79 8 
80-89 2 
Total 100 


Variation in total group 42-82 
Variation in males 42-82 
_ Variation in females 43-69 


proven metastasis to the proximal phalanx 
of the left sth finger which was treated 
with irradiation, later developed metastases 
to ribs and skull which were not treated. 

Seven patients whose primary lesion was 
treated with irradiation only, survived 12 
to 18 days following treatment of the me- 
tastasis. The average survival time follow- 
ing treatment of the primary lesion in 5 of 
these patients was 1.8 months. Of the 2 
patients in this subgroup, 1 received no 
treatment to the primary lesion and 1 
survived only 16 days after its initiation. 

Of the remaining 32 cases, there were 9 
patients of whom 1 with multiple metas- 
tases was treated. In this subgroup, the 
average survival time was 3 months follow- 
ing treatment of the primary lesion and 
1.5 months following treatment of the me- 
tastases. 

The average survival time following 
treatment of the primary lesion in the 23 
patients in whom a single area of involve- 


Taste II 


SITE OF PRIMARY LESION 


Site No. of Cases 
Cervical 5 
Upper thoracic 21 
Midthoracic $7 
Distal thoracic 17 

Total 100 
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Tase Iit 
PATHOLOGY 
Pathology No. of Ca: 
Epidermoid or squamous cell 
carcinoma 89 
Adenocarcinoma 6 
Anaplastic or unclassified 3 
No biopsy 2 
Total 100 


ment by metastasis was treated was 
months but only 3.1 months follow. 
treatment of the metastases. 


DISCUSSION 


It is apparent from this review of 1,¢ 
patients with carcinoma of the esopha; 
that osseous metastases are an uncom 
and late manifestation in the course of t 
disease. The incidence of 5.2 per cent 
slightly less than the 8 per cent figure 
ported by Dormanns in his review of 1, 
patients.? 

No apparent relationship was noted 
tween the site or treatment of the prim: 
lesion, and the occurrence and distribut 
of bone metastases. The predominance 
single areas of metastases may be due 
the fact that survival following their « 
covery was rarely more than 3 months 
gardless of further treatment. 

The predominance of metastases in 
bones of the trunk may reflect the int 


Taste IV 


NUMBER OF METASTASES 


No. of 

Metastases No. of Cases Métastis 
Single 5r 
Double 26 
Triple 18 
Quadruple 16 
Quintuple* IO 
Total 145 





* Skull, vertebrae, rib, scapula, femur. 
* Navicular, capitate, cuneiform, metatarsus and vertebra. 
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TABLE V 
TREATMENT OF PRIMARY LESION 
Treatment No. of Cases 

Radiation therapy 63 
Surgery 21 
Combined 6 
None 10 

Total 100 


connection of venous drainage which may 
exist between the esophagus, ribs and 
vertebrae. Furthermore, extensive search 
of the long bones and pelvis for occult 
metastases is not a routine part of most 
autopsy examinations. 

No attempt was made to perform skel- 
etal surveys on a routine basis, and most 
metastases were discovered by follow-up 
chest roentgenograms or during the inves- 
tigation of symptoms of pain. 

Treatment of these areas which were 
mainly osteolytic was reserved for those in 
whom pain was a major symptom or in 
whom there was impending fracture of a 
weight-bearing area. Relief of pain occurred 
in approximately so per cent of the patients 
treated, and the recommended average 
dose is 1,500 to 2,000 r over 2 to 3 weeks. 
No statement can be made regarding the 
possible role of chemotherapy in the treat- 
ment of osseous metastases. 

It was obvious that radiation therapy to 
areas of bone involvement did not prolong 
survival. 


SUMMARY 


I. Carcinoma of the esophagus metas- 
tasized to the skeletal system late in the 
course of the disease in 5.2 per cent of 1,909 
patients seen at Memorial Cancer Center. 

2. Radiation therapy in doses of 1,500 
to 2,000 r to areas of pain or impending 
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LOCATION OF BONE METASTASES IN CANCER OF THE ESOPHAGUS 
11 skull 
I clavicle 
1 sternu = 6 scapula 
34 ribs —— Ih 6 humerus 
|| Voz 
46 vertebras —T15 v 3 pelvis (nonspecifled) 
12 illum jj 1 3 sacrum 
emen ff ed’ 
2 los lunetum 3 (same 
2 pubis E l os triquetum case) 
l phalanx 
13 femur 
(bilateral in 1) 


lcuneiform | case) TOTAL 145 


l metatarsus 





1 navicular 
1 capitate = 


Fic. 1. Incidence of various bones involved in 
metastases in cancer of the esophagus. 


fracture was beneficial in 5o per cent of the 
patients treated, but unfortunately did not 
prolong their survival. 


John T. Goodner, M.D. 
Thoracic Service 
Memorial Center for 

Cancer and Allied Diseases 
444 East 68th Street 
New York, New York 10021 
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EXTRA NODAL SPREAD OF HODGKIN'S DISEASE* 


By ANTONIO MEDINA, M.D., D. L. BENNINGHOFF, M.D., and M. R. CAMIEL, M.D. 


BROOKLYN, NEW YORK 


G UDES? of the natural history and 
effects of treatment of Hodgkin’s dis- 
ease have lead to favoring the concept that 
Hodgkin’s disease originates unicentrically, 
usually in a lymph node, and later extends 
from the lymph node of origin to adjacent 
lymph nodes via lymphatics. We recently 
reviewed a series of patients who showed 
extra nodal extension of Hodgkin’s disease 
in the form of skin invasion and concluded 
that the skin was invaded by retrograde 
lymphatic embolization.? We have now ex- 
tended our review to assess the pathogenesis 
of other sites of extra nodal spread. 


MATERIAL 


The records of 150 patients, including 
those previously treated, with a histologic 
diagnosis of Hodgkin’s disease were re- 
viewed. These patients were seen from 1936 
to 1969. All extra nodal sites of invasion 
were reviewed and the mode of spread in 
each patient was scrutinized. The sequence 
of lymph node extension was recorded and 
the appearance of each site of extra nodal 
disease was correlated with the presence or 
absence of involvement in the regional 
lymph nodes. Extra nodal disease was also 
correlated with the presence or absence of 
systemic Hodgkin’s disease. The patient 
was judged to have systemic Hodgkin’s 
disease when there was more than one site 
of extra nodal Hodgkin’s invasion, or when 
there were severe systemic signs or symp- 
toms such as anemia, fever and weight loss, 
or cachexia. 

The sites of extra nodal disease were 
grouped as follows: (1) skin and subcuta- 
neous tissues; (2) epidural tissues; (3) lung; 
and (4) bone. 

Extra nodal invasion of abdominal viscera 
was not included in this study because ab- 


dominal laparotomy and lower extremity 
lymphography had not been performed on 
sufficient cases to permit evaluation. How- 
ever, Kaplan’s group’ has provided much 
information on this subject. 


RESULTS 
SKIN INVOLVEMENT 


Twelve of 150 patients showed evidence 
of skin or subcutaneous tissue invasion of 
Hodgkin’s disease during the course of their 
illness (Table 1). One patient developed 2 
sites of skin involvement during the course 
of her disease. In 12 of the 13 instances of 
skin invasion the corresponding regional 
lymph nodes demonstrated involvement 
preceding the skin invasion. In the 13th 
instance, the patient presented with simul- 
taneous involvement of the skin and under- 
lying tissues of the right breast as well as 
the first echelon lymph nodes consisting of 
the right axillary, right supraclavicular, and 
right cervical lymph nodes. 

The location of skin affection was random 
as shown in the composite Figure 1, in 
which each of the 13 sites of skin involve- 
ment is shown. The only remarkable and 
constant feature of these patients was the 
association of extensive antecedent disease 
of the lymph nodes draining the territory 
of subsequent skin invasion. Six of the 13 
patients did not show evidence of systemic 
disease at the time that skin involvement 
appeared. 

In this series there was no instance of 
direct invasion of the skin from underlying 
lymph nodes. 

Of particular interest is one of the pa- 
tients, Mr. C.C., age co years, who was 
diagnosed as having clinical Stage nu B 
Hodgkin's disease in 1961. Initial treat- 
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TABLE I 


SKIN INVOLVEMENT 


TPDMM———M—MM—M— M ————————————————————————————À 


























Clinical Year of Interval Involvement of Systemic Survival 
Pt. | Age Siue Admis- | From Regional Lymph Nodes | Disease After Skin 
sion Onset | Before | Simult. | Other | Present | Involvement 
ux mb. ^ | IV 1966 O TES -L No 4 yr. (A&W) 
alie FR IIIA 1968 8 mo + No I yr. 
| 3- | NES] g. IV 1960 9 mo + Yes I yr. 
a MA] I 1936 9 yr. + Yes I yr 
ox HERES oe IIA 1963 2 yr F No 2 yr. (LFU) 
e e. pan IIB 1961 2. yt. + Yes 3 yr 
e DEEST a IIA 1965 3 mo. + No 5 yr. (AcD) 
($8 IX PX IV 1965 4 mo. + No 4 mo. 
o Vee) mes IIIB 1965 3 yr. + Yes I yr. (AcD) 
d | e. | pg IA 1951 av. | + 4 Yes à yE: 
dm. Fr P es ye 1966 2 yr. | + Yes I yr. 
gu DAE as Lia 1959 4 yr | + No 3 yr 
ge: Ori ae ys 1959 5 yr. | ES Yes 10 mo. 


* Stage V—Previous definitive therapy. 
A&W =alive and well. 
LFU = lost for follow-up. 
AcD — alive with disease. 


ment was by chemotherapy. Painful axil- 
lary lymph nodes appeared in 1962 and 
local irradiation was given to the right axil- 
lary and supraclavicular region by means 
of orthovoltage equipment; 12X15 cm. 
parallel opposed fields were utilized and a 
mid-plane dose of 3,000 r in 3 weeks was 
delivered. The lower edge of the treatment 
field reached to just above the nipple. 

In 1963 the patient returned with skin 
invasion located just below the margin of 
the previously irradiated field. The skin and 
subcutaneous tissues of the right lateral 
chest wall and medial aspect of the right 
arm were affected (Fig. 2). 

A right upper extremity lymphogram 
(Fig. 3) demonstrated complete block in 
the axilla. Only 1 lymph node is poorly 








opacified, while there are numerous fine col- 
lateral vessels passing caudad from the 
axilla. 

In all likelihood the skin was invaded 


by retrograde lymphatic embolization of 
Hodgkin's cells. 


EPIDURAL INVOLVEMENT 


Thirteen patients developed epidural ex- 
tension of Hodgkin's disease confirmed by 
laminectomy and biopsy in 9 cases and by 
myelographic demonstration of block in the 
remaining 4 cases (Table 11). Note that the 
regional lymph nodes in g of the 13 patients 
were clinically involved before the epidural 
invasion appeared, while in the 4 remaining 
cases the regional lymph nodes were judged 
to be involved concomitantly with the epi- 





we Ml SS 


lic. 1. Composite diagram of 13 sites of skin inva- 
sion. Each instance was associated with involve- 
ment of the corresponding regional lymph nodes, 
which preceded the skin disease in 12 of 13 cases. 


dural involvement. In 6 of 13 patients sys- 
temic disease was not evident at the time 
of initial epidural invasion. 

The site of cord involvement was most 
closely correlated to the site of predominant 
lymph node involvement. As a rule patients 
who showed Hodgkin’s disease of the lymph 
nodes predominantly in the cervical and 
supraclavicular areas developed epidural 
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disease in the cervical or upper thoracic 
region, while patients with mediastinal 
lymphadenopathy later developed epidural 
signs at the level of T 11-T 12. 


LUNG INVOLVEMENT 


Ten patients in our series developed pul- 
monary parenchymal involvement (Table 
n1). Six of the 10 patients showed prior 
involvement of the regional lymph nodes. 
In 6 of to patients pulmonary lesions ap- 
peared before systemic disease was evident. 
In 7 instances the pulmonary Hodgkin's 
disease appeared as a single mass or as a 
lobar consolidation, while the pulmonary 
manifestations were more diffuse in 3 pa- 
tients. There was no instance of miliary 
spread in our series. 


BONE INVOLVEMENT 


Nine patients showed bone involvement 
(Table 1v). In 6 of the 9 patients the re- 
gional lymph nodes were diseased prior to 
the manifestation of bone invasion. Six of 
the 9 patients showed evidence of systemic 
disease at the time of bone invasion. The 
various sites of bone involvement are shown 
in the composite Figure 4. 


DISCUSSION 


This review has considered the patho- 
genesis of 45 instances of extra nodal Hodg- 
kin's disease occurring at 4 selected sites: 





Fic. 2. Mr. C. C. Skin of right chest and arm 1s 
involved by Hodgkin's disease. The right axilla 
was clinically negative 1 year after 3,000 r in 3 
weeks. 
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Tase II 
EPIDURAL INVOLVEMENT 
Clini- | Year of} Location | Interval Involvement of bius Survival 
Pt. |Age| cal Admis- of From Regional Lymph Nodes Disease | After CNS 

Stage| sion Lesion Onset Bere | Since lieber 1 Present Involvement 
*|XLR|z] m] | ls o + | Ye | 15 mo. 
al KS. | 62] ve | tobe Tg-10| 3 yr. / us I mo. 
@ | MESI Y* | 1952. T1i-5 | 3 yr + | No I mo. 
alB |a| ve | ross] To o + | No lam 
pur 8| Iv | 1962. Occipital O + No | 6 mo 
6|GB.|s| ve | aw) Ts lam | 4 No | 3 yr. (AčD) 
s ne) ee wer dees: Tr 2yr + Yes | 2 yr. (AcD) 
€» ST. FT ETS |. asas. T3 5 v. + No | 6 mo. (AcD) 
puru ul te aene 19 O + No | 2 yr. (AcD) 
s Hl yE au Tio 2yr + Yes | I yr. 
Se Las] ye 1966 C 7 yr + Yes | I yr. 
ie | ELE. d. IV 1967 Tii O + Yes | 2 yr. (AcD) l 
" M.F. pn Ow 1953 T4-6 O | + Yes | 10 mo. 














* Stage V—Previous definitive therapy. 
AcD =alive with disease. 
CNS = central nervous system. 


the skin, the epidura, the lung, and the bone. 
In approximately 75 per cent of these 45 
instances the corresponding regional or first 
echelon lymph nodes were demonstrated 
to be predominantly involved by Hodgkin’s 
disease at a time preceding the appearance 
of extra nodal tumor. 

Direct extension of Hodgkin’s disease 
can be ruled out in the instance of skin in- 
volvement because all of the skin lesions 
were separate from the regional lymph 
nodes. The same was also largely true for 
the lung lesions: there was often a clear 
zone of apparently normal lung between the 
Hodgkin’s infiltrate and the regional lymph- 
adenopathy. In the case of the epidural and 
bone lesions the evidence was less conclu- 
sive. Certainly there was no overt evidence 


of direct contiguous extension of lymph 
node disease. The over-all findings support 
the hypothesis of retrograde lymphatic em- 
bolization as the predominant mechanism 
of extra nodal spread of Hodgkin’s disease 
in these patients. 

Willis? pointed out the importance of 
retrograde lymphatic embolism in 1934 as 
follows; ''... neoplastic replacement of a 
lymph gland or occlusion of a large lym- 
phatic vessel results in diversion of the 
lymph flow into devious collateral paths, 
in some of which there must be reversal of 
the normal direction of flow. Reversal of 
flow in lymphatics must take place more 
readily than in veins, for the circulation of 
lymph lacks the vis a tergo obtained in the 
circulation of the blood . . . retrograde car- 
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Fic. 3. Mr. C. C. Lymphogram of right upper ex- 
tremity. Only one lymph node is imperfectly 
opacified by a mottled, patchy distribution. of 
contrast medium; numerous fine collateral vessels 
are faintly demonstrated inferior to the opacified 
lymph node. The appearance is of lymphatic 
block with collateralization. 


riage of tumor emboli in the lymphatic sys- 
tem is undoubtedly an important factor in 
the extension of many carcinomas...” 

Glatstein e£ al.* reported on the results of 
simultaneous liver and aortic lymph node 
biopsies in 37 previously untreated Hodg- 
kin's disease patients. In 16 patients with 
positive aortic lymph nodes 8 had a positive 
liver biopsy. There was no instance of a 
positive liver biopsy coupled with a nega- 
tive aortic lymph node biopsy. These data 
support the hvpothesis of extra nodal spread 
of Hodgkin's disease by retrograde lym- 
phatic extension into the liver. 

A pertinent observation 1s that brain in- 
volvement is an extreme rarity 1n Hodgkin's 
disease; onlv t of our patients demonstrated 
brain invasion. The central nervous system 
is almost unique in not possessing lym- 
phatic vessels." If retrograde embolization 
is the predominant means of extra nodal 
spread of Hodgkin's disease, then the rarity 
of central nervous system invasion seems 
quite reasonable. 
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Studies ?7 of patients with untreat 
Hodgkin's disease have shown a pattern 
contiguous lymph node involvement, a 
gesting that the disease extends via lv 
phatics from a single lymph node of ori 
to adjacent lymph nodes. The same mc 
of spread is suggested by a tendency 
Hodgkin’s disease to appear in lymph ni 
groups immediately adjacent to the tre 
ment fields of previously irradiated regior 

It has been postulated that the tender 
of Hodgkin’s disease of bone to involve 1 
red marrow is evidence of hematogenec 
metastases. This mechanism is possil 
correct. On the other hand this review | 
demonstrated that the site of bone met 
tases usually is related geographically to t 





lrc. 4. Composite diagram of g sites of 
bone involvement. 
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Taste III 
LUNG INVOLVEMENT 
Clinical Year of Interval Involvement of Systemic Survival 
Pt. Age Stage Admis- m nd pons p iid Mug. 
sion nset etore imuit. er csen voivemen 
Pu V.L. 20 HA 1938 3 mo. + No I y 
ea B.R. 42 V 1941 14 mo. + Yes 3 mo. 
Pg M.G. g V 1964 8 yr. + Yes 
Pr M.S. 28 IVB 1966 I mo. + Yes 
FX L.I. 35 V 1952 o -+ No 
PE T.G. 50 V 1950 o -+ No 
“be eG: | ae | AV) an | 3e NE n No | 2yr. (AD) 
8 B.Z. 38 IIB 1968 4 yr. + Yes IO mo. 

3. O.J. 18 IV 1968 o No 1 yr. (AeD) 
"E A.N. Pa V 1969 6 yr. T No 6 mo. (AtD) 
A alive. 
ACD = alive with disease, 


site of dominant lymph node disease. Pos- 
sibly the predilection of Hodgkin's disease 
for red marrow is simply a happenstance, 
because the regions of frequent lymph node 
disease, i.¢e., the central parietal lymph 
nodes which extend from the neck to the 
iliac regions, correspond to the red marrow 
regions of bone. 

Lymphography has given insight into the 
mechanisms of lymphatic spread of tumors 
and the importance of lymph flow in eval- 
uating the physiology and pathology of the 
lymphatic apparatus.*!* In lymphographic 
studies of Hodgkin's disease it is not un- 
usual to demonstrate collateralization of 
lymphatics with functional obstruction of 
lymph flow in the region of nodes that are 
invaded. Also, the lymph vessels are de- 
scribed as unusually numerous and thin and 
often these numerous thin vessels surround 
the lymph nodes that are affected by the 
Hodgkin's granuloma." 

Experimental lymphography has pro- 


vided evidence that obstruction to the nor- 
mal pathway of lymph causes a prominent 
retrograde flow of lymph in the lymphatic 
system." 

The data that we have presented provide 
circumstantial evidence in support of the 
main hypothesis of this paper, that extra 
nodal spread of MHodgkin’s disease is 
principally if not exclusively the result of 
retrograde lymphatic embolization rather 
than direct invasion by continuity or blood 
vascular embolization. Nonetheless, these 
data do not prove the assertion. To prove 
this assertion it is necessary to carry out 
physiologic studies in which the neoplastic 
Hodgkin’s cells are tagged in a nondestruc- 
tive manner such as with tritiated thy- 
midine, following which their path of dis- 
semination is traced to prove that the 
Hodgkin's neoplastic cells actually do 
travel via lymphatics and in retrograde 
flow in the lymphatics as well. Such a pro- 
posal envisages extension of current studies 
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TABLE IV 
BONE INVOLVEMENT 





EM Year of | Interval 
Clinical Admis- 
Stage 
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* Stage V — Previous definitive therapy. 
LFU = lost for follow-up. 


done by Engeset and his colleagues? who 
have shown in thoracic duct sampling of 
patients with Hodgkin's disease that the 
Reed-Sternberg cell is present in the lymph 
along with cytologically abnormal reticu- 
lum cells. Another study along these lines 
is that of Peckham and Cooper? who have 
used in vitro tritiated thymidine labeling 
and culture techniques to show that there 
are a variety of functional as well as 
morphologic cell types in the lymph nodes 
of Hodgkin’s disease, that some are poly- 
ploid, are actively synthesizing DNA, and 
are probably capable of propagating new 
colonies of Hodgkin’s tumors, while other 
cells are nonreplicating normal lympho- 
cytes and still others are nonreplicating 
polyploid Reed-Sternberg cells which seem 
to be beyond the replicating phase as shown 
by the absence of tritiated thymidine up- 
take. 


SUMMARY 


The pathogenesis of 45 instances of extra 
nodal Hodgkin’s disease occurring at 4 





Involvement of Systemic Survival 
Regional Lymph Nodes | Disease | After Bone 
Before | Simult. | Other | Present | Involvement 

Yes 9 mo. 

No 4 mo. 

Yes 4 mo. 

Yes 4 mo. 

Yes 4 mo. 

Yes 6 mo. 

No 3 yr. (LFU) 
Yes I yr. 

No 3 yr. 


selected sites, the skin, epidura, lung, and 
bone, was studied in 150 patients. The 
corresponding regional lymph nodes were 
involved before the appearance of extra 
nodal disease in 75 per cent of these pa- 
tients. In 40 per cent of the cases there was 
no evidence of other extra nodal disease. 
Retrograde lymphatic embolization of 
Hodgkin’s tumor cells was postulated as 
the mechanism of extra nodal spread. 

The major significance of these findings 
is that they emphasize the role of lymphat- 
ics in the spread of Hodgkin’s disease. 
Extension via lymphatics is probably the 
predominant mechanism of both inter 
nodal and extra nodal spread. 

The clinical data also suggest the im- 
portance of retrograde flow in lymphatics, 
a direction of flow that may occur in both 
inter nodal and extra nodal spread. 

Once the concept that extra nodal spread 
may occur by retrograde lymphatic em- 
bolization is accepted, then the implication 
of extra nodal disease for a given patient is 
entirely different and each patient must 
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be evaluated individually with a view 
toward the optimum treatment. 


Antonio Medina, M.D. 
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State University of New York 
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A STANDARD SET OF “INDIVIDUALIZED” COMPEN 
SATING FILTERS FOR MANTLE FIELD RADIO- 
THERAPY OF HODGKIN’S DISEASE* 

By FRED L. FAW, M.S., RALPH E. JOHNSON, M.D., CONSTANCE A. WARREN, M.A., a 
DWIGHT W. GLENN, M.S. 


BETHESDA, MARYLAND 


E Re use of wide field techniques in clin- 
ical radiotherapy frequently results in 
considerable tumor dose inhomogeneity be- 
cause of, in part, the variation in physical 
characteristics of the irradiated volumes. 
Such a situation is exemplified by the so- 
called “mantle field" whichis employed in 
the treatment of Hodgkin's disease (Fig. 1). 
Although shielding of normal uninvolved 
tissues such as lung? 5 has received atten- 
tion, detailed consideration of the tumor 
dose inhomogeneities using this technique 
has only recently been reported.® As illus- 
trated by Figure 2, there is a marked dif- 
ference in the relative depth of the critical 








Fic. 1. Diagram of a typical anterior mantle field 
illustrating the lung blocks and approximate field 
margins. The numbered points refer to the data 
in Table n. 


tumor volumes (#.¢., lymph nodes) in v 
ious anatomic sites. The dose distributi 
is further complicated by the non-norn 
incidence of the radiations on the patie 
as produced by the irregular surfaces 
cluded in the mantle field treatment p 
tal. In general, the lower mediastinal a: 
tends to be underdosed using this te 
nique as a consequence of: (1) the r 
atively greater tumor depth than for otl 
target volumes; and (2) the inheren 
lower dose rate at the margin of the fie 
Conversely, the superficial cervical a 
supraclavicular lymph nodes receive 
markedly higher daily dose than the m 
mediastinal lymph nodes. 

Both beam modifying and compensati 
filters have been used in clinical radioth 


sources 








filter support 


-«—-platform for 
field shaping bl 


fleld centered 
-on sternal notch 


lymph nodes 


Fig. 2. Diagram of the treatment set-up for 
mantle field technique showing the relative p 
tions of the compensating filter, cobalt 60 sou 
patient, and lymph nodes. 


* From the Radiation Branch, National Cancer Institute, Bethesda, Maryland. 
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Fic. 3. Device used to measure the perpendicular source skin distance 
(SSD) at 20-30 points over the surface of the mantle field portal. 


apy for many years.?*5-3 With the advent 
of megavoltage radiotherapy, compensat- 
ing filters often replaced bolus so that skin 
sparing could be preserved. Of particular 
interest 1s the design of a filter by Bottrill, 
Rodgers, and Hope-Stone! which compen- 
sated for a range of source surface distances 
(SSD) and modified the dose distribution 
for treatment of the whole brain and spinal 
cord. 

The present paper describes our tech- 
nique for “homogenizing” the tumor dose 
distribution for the mantle field with the 
application of a standardized set of com- 
pensating filters. We have designed a com- 
bination filter for use with cobalt 60 tele- 


therapy which delivers a homogeneous 
dose to the various lymph node regions 
included within the mantle field tissue 
volume. Initially, these filters were indi- 
vidually constructed for each patient. After 
analyzing the characteristics of such custom 
filters for 64 patients, a standard set of 
components or subfilters was designed from 
which “individualized” filters could be 
easily and rapidly assembled. These stan- 
dard filters have provided as uniform a 
dose distribution for individual patients as 
the previously constructed custom filters. 


METHODS 


Custom filters were constructed for 64 
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Taste | 
LYMPH NODE DEPTHS IN THE “MANTLE FIELD'* 


Area Depth From Anterior Surface 

Mediastinum One-half the anteroposterior 
diameter 

Neck (midline) 2 cm. 

Neck (lateral) Two-thirds the anteroposterior 
diameter 

Supraclavicular 3 cm. 

Axillae One-half the anteroposterior 
diameter 


* The arbitrarily assigned tumor depths are for our technique 
of irradiating the mantle field through an anterior treatment 
portal except for the mediastinum which is also irradiated through 
a posterior portal on alternate days. 


patients in the following manner. The per- 
pendicular SSD of 20~30 surface points 
within the mantle field portal were mea- 
sured with the device shown in Figure 3. 
A tumor depth was abitrarily assigned to 
each point following the scheme shown in 
Table 1. A relative dose, D, at the tumor 
depth for each point was calculated from: 


D = OD x DD x (90/SSD)°, 


where OD is the off-axis dose, DD the cen- 
tral axis depth dose for a 30X30 cm. field, 
and go and SSD being the source skin dis- 
tances respectively to the center of the 
field and the point being calculated. The 
off-axis dose (OD) is the ratio of the dose 
rate at a point off the central axis to the 
dose rate at the same depth on the central 
axis (Fig. 4). 

Per cent transmission is calculated from 
the relative dose for each point: 


Per Cent Transmission = 100 X D/Dain.; 


where D is the relative dose for the point, 
and Dmin. is the minimum relative dose of 
all points. In nearly every instance, Dai. 
refers to the relative dose at the lower mar- 
gin of the mediastinum. The filters were 
constructed of 1/32 inch copper sheet with 
the thickness for each portion of the filter 
being determined from the per cent trans- 
mission shown in Figure 5. The copper filter 
was fastened to a 0.25 inch lucite plate 
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which fits into the filter holder on the cobalt 
60 unit. 

The transmission characteristics of these 
custom filters were checked using LiF do- 
simetry in a pressdwood phantom. Each 
point used to determine the filter was 
checked with dosimeters being placed at 
the appropriate coordinates (depth, SSD, 
and distance from the central axis). Do- 
simetric measurements were made for the 
following number of points under each filter: 
5-9 in the mediastinum, 5-8 in the mid- 
line neck, 3 in each axilla and each side of 
the neck, and 2 in each supraclavicular re- 
gion. On the average, the tumor dose at 
the various points under the filters was 
4,000 i165 rads with an intended uniform 
tumor dose of 4,000 rads. 

The information collected in designing 


20 Percent Central Axis Dose 
92.5 87.5 80.0 
97.5 95.0 90.0 85,0 


DEPTH (CM) 
o 





O 10 20 30 40 50 60 
DISTANCE FROM CENTRAL AXIS 
(% Field Length) 


Fie. 4. Decrement lines for field sizes greater than 
20 cm. square for the Theratron 80 cobalt 60 
unit. 
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these 64 custom filters was then reviewed 
and 4 anatomic areas were identified for 
purposes of determining the measurement 
ranges. For each of the 4 anatomic areas, 
namely the midline cervical-supraclavic- 
ular, lateral neck, axillary, and mediastinal 
areas, a set of subfilters was constructed to 
encompass the range of measurements en- 
countered in the 64 custom filters. These 
subfilters have been constructed of brass 
which has nearly the same absorption co- 
efficient as copper (Fig. 5) but better 
machining properties. The subfilters are 
combined in an appropriate manner for 
each patient to form a composite filter as 
schematically illustrated in Figure 6. In 
this fashion, a semi-customized compen- 
sating filter can be assembled rapidly for 
each individual patient with a standard 
set of components. It has been demon- 
strated with LiF dosimetry that these stan- 
dard filters produce as homogeneous a dose 
distribution as the more laboriously con- 
structed custom filters. Table 11 summarizes 
a representative dose distribution mea- 
sured in a Machlett-Alderson Rando Phan- 
tom Man with thermoluminescent dosim- 
eters. The points selected for measurements 
are those schematically illustrated in Figure 
I using the tumor depths given in Table 1. 
The requirement for using these standard 
compensating filters for mantle field radio- 
therapy is adherence to a consistent treat- 
ment plan. The center of the field (central 
axis) must be precisely reproducible for 
each patient so that the break in filter 
thickness between the lower midcervical 
and mediastinal subfilters will remain 
centered over the sternal notch. Likewise, 
our filters have been designed for placement 
in a filter holder located 45 cm. from the 
source. For other relative filter locations 
between the source and patients as well as 
for other treatment distances, the subfilters 
need only have their size adjusted, this 
scaling easily being done using the similar 
triangles concept from plane geometry. 


DISCUSSION 


Even after long experience, the construc- 
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tion of individual custom filters from the 
mantle field technique continued to require 
a considerable amount of time. The entire 
procedure took several hours including mea- 
surement of the patient contour, calcula- 
tion of thickness and design of the filter, 
reduction in size for beam divergence, and 
final construction. Utilizing the standard 
set of subfilters, “individualized” compen- 
sating filters can be assembled in about 15 
minutes including the time for patient mea- 
surement. The only measurements required 
to select the correct subfilters for a specific 
patient are 4 anteroposterior patient thick- 
nesses and 2 source surface distances at 
preselected points in the field. And it has 
been our experience that the required stan- 
dardization of the treatment, such as center- 
ing the field at a uniform location, is not a 
constraint to the radiotherapist. Rather, 
standardization has tended to facilitate the 
daily reproduction of accurate treatment 
conditions for the medical and technical 
staff alike. 

A variety of treatment port arrangements 
may be used for irradiation of the mantle 
field. A single anterior field tends to over- 
dose the anterior mediastinal structures 
including the heart, although the cervical, 
supraclavicular, and axillary regions can 
be satisfactorily irradiated through an an- 
terior field only, particularly when the arms 
are extended over the head to expose the 
axillae. A second option 1s the use of parallel 
opposing mantle fields which requires the 
alternating of the patient between the su- 
pine and prone positions during successive 
treatments. This can be accomplished but 
requires considerable care to obtain perfect 
matching of the anterior and posterior 
fields. It has been our experience that it is 
relatively simpler to treat the entire mantle 
field through an anterior field except for 
the mediastinum which on alternate days 
is irradiated through a posterior port. This 
permits the patient to remain in the supine 
position and takes advantage of the iso- 
centric mount of the Theratron 80 for pre- 
cise matching of the anterior and posterior 
mediastinal ports. 
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Fra, §. Transmission of cobalt 60 gamma 
rays by copper and brass. 


Unless compensating filters are employed, 
a "shrinking field" technique is usually 
followed, whereby the field size is appro- 
priately reduced as the desired tumor dose 
to different lymph node areas is reached. 
With this technique, the time-dose rela- 
tionship to different areas varies consider- 
ably. With the compensating filters, all 
lymph node areas receive the desired tumor 
dose at the same dose rate. This has re- 
sulted in visibly more uniform skin re- 
actions and has improved patient tolerance 
to treatment, especially by reducing the 
radiation pharyngitis caused by intensive 
dose fractions to the cervical region. Intro- 
duction of these compensating filters into 
routine use has not compromised the ther- 
apeutic effectiveness in any manner. Dur- 
ing the past 30 months, during which time 





Fie. 6. Diagram of an assembled standard filter. 
The numbers and letters identify the subfilters 
which form the composite filter. 
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TlasLE II 


DOSES TO POINTS IN THE MANTLE FIELD IRRADIA' 
WITH COBALT 60 TELETHERAPY USING A 
STANDARD FILTER TECHNIQUE 


Measured Tui 

Área Point* Bose (rada 
Lower Mediastinum I 4,160 
Upper Mediastinum 2 4,100 
Lower Neck (midline) 3 4,260 
Upper Neck (midline) 4 4,180 
Lower Neck (lateral) 5 3,740 
Upper Neck (lateral) 6 4,120 
Supraclavicular vi 4,060 
Supraclavicular 8 4,340 
Axilla 9 3,780 

Spinal Cord 

(T 10) 4,100 
(T 4) 4,420 
(C 3) 3,140 


* The numbers refer to the points shown schematicall 
Figure 1. 


80 patients with Hodgkin's disease h: 
been treated with the use of compensat 
filters, only one recurrence has develo; 
within the treated field. This recurre: 
was observed at the margin of the trea 
area and was quite likely the result of und 
dosage due to suboptimal field placeme 


SUMMARY 


On the basis of experience with constr 
tion of custom compensating filters for 
patients treated with mantle field te 
niques for Hodgkin’s disease, a stand 
set of component parts has been design 
“Individualized?” compensating filters : 
now be rapidly assembled which corr 
for both the range in source surface « 
tance to different areas and the variat 
in depth of the lymph nodes in seve 
different anatomic regions. These fil 
have been constructed for positioning 
the filter holder under specified treatm 
conditions, using cobalt 6o telethera 
Modification is relatively simple for use 
the filters at different source filter : 
source patient distances by appropri 
scaling of size. Both phantom meas 
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ments and clinical experience have dem- 
onstrated the resulting improvement of 
dose homogeneity. 

Fred L. Faw, M.S. 

Radiation Branch 

National Cancer Institute 

Bethesda, Maryland 20014 





Patent is pending on the specifications 
for construction of this filter device. Indi- 
viduals interested in the details of con- 
struction and methods of modification for 
various treatment conditions may write the 
senior author. 
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FIELD Shaping for megavoltage beams 
Is complex. For example, radiation 
therapy of large irregular fields is cu rrently 
being employed for special radiothera. 
peutic situations with considerably | in. 
creased frequency. The entire supradia- 
phragmatic lymph node bearing structures 
may be treated in Hodgkin's disease in 
a field commonly referred to as the 
"mantle" field.?5 The lungs are excluded 
from the radiation field by lead blocks, 
which may either be a series of standard 
blocks for all patients! of similar size and 
shape, or individualized for each patient.4 
Certain problems arise in the use of ir. 
regularly shaped radiation therapy fields. 
For example, penumbra and boundary dose 
distribution of shielded volumes vary with 
block position, as well as the central axis 
dose rate in the irradiated field.’ 
The shadow of blocks designed to shield 
a volume may sometimes show discrepan- 
cies from desired shadows on the port film. 
The use of variable block-surface-distance 
(BSD) permits small adjustments of block 
shadow to be made to conform as closelv as 
possible to the volume to be shielded. 
Maximum differential dosage between nor- 
mal and tumorous tissue js thereby possible, 


SHIELD POSITION AND SHADOW SIZE 


Consider the radiation as emanating 
from a point (P) source (Fig. 1). A shield ds 
represented by a line, is interposed in the 
radiation field. If it absorbs all incident 
radiation, then it casts a shadow $ where 
primary dose is absent. The ratio 5/3 of 
shield to shadow size is equal to x/b (x= 


source to block distance; $= source to sur. 
face distance), 

Now if the shield is moved a small dis. 
tance Ax, then the new shadow size $” js 
related to the old shadow size by 


O° a AY Ex AS, (1) 


Consider the adjustment problem for a 
given shield to obtain a shadow of required 
size. This follows: 

bs Ax 


AS mu, (2) 
x(x + Ax) 


that is, the change in shadow size AS, rela- 
tive to original size $, 1s produced bv a 
change in block position Ax which can be 
determined from distances x, 6 and shield 
SIZE 5. 


SHADOWING FOR BLOCKS OF FINITE 
THICKNESS 


The geometric considerations for a block 
5 of height a placed a distance / from the 
central axis is shown in Figure 2. When the 
block is placed with its medial surface 
along the central ray (/=0), then the 
shadow is determined by the upper surface; 
no partial transmission zone is present on 
the medial shield border; the partial trans. 
mission zone is determined by block height 
4 and applies only to the lateral border. 
Consider a block positioned with its medial 
border on the central ray (/=0); the partial 
transmission zone 6 follows: 

6 a 


Seen (3) 


o X + @ 
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Fic. 1. A point (P) source of radiation emits rays 
which are absorbed by shield s, represented by a 
line, casting a shadow $ on the surface. À move- 
ment of the shield by Ax alters the shadow by AS. 


Figure 3 tabulates this relationship as a 
percentage value, for small blocks at a 
variety of positions x/2, and for block 
sizes of 5 cm., 7.5 cm. and 10 cm. Inspec- 
tion of the data shows that the least dose 
gradation zone is observed when a small 
(s cm.) block is placed close to the sur- 
face and next to the central axis. When 
the block is placed close to the source, this 
zone becomes large enough to become a 
serious consideration. 

When the medial surface is placed a dis- 
tance / from the central axis (Fig. 2), then 
the block face contributing to the shadow 
varies with parameters 





, block position x, and block height a. 
145 


there is a medial and lateral 
here noted as 


Likewise, 
partial transmission zone, 
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Fic. 2. Geometric considerations for a block shield 
in a radiant field emitted by a point (P) source of 
radiation. The distance / should be considered 
radial distance from the central axis ray. 





5, and & of which the lateral border 1s 
the major contributor. These zones con- 
tribute to increase the transmission 1n- 
homogeneity of the shielded zones. Beam 
divergence correction eliminates this 1n- 
homogeneity in the primary beam. 

From geometric considerations of Figure 
2, it can be shown that the medial partial 
transmission zone 6, and the lateral zone 
5, follow: 


I J 
à = bl — ~ ’ d 
1 |- —| an (4) 
I I | 
x xta 


Since EB is the shadow zone, the shielded 
zone follows 


i: j 
s =| LN | (6) 
x x +a 








seo eS) (5) 
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Percent Partial Transmission Zone (8) 


Distance x/ (cm) 


Fra. 3. Relationship of partial transmission zone to 
relative distance x for a block shield of various 


heights. 


which is simply the sum of the various 
components of the block shadow. 

To produce a change in the shadow size, 
AS, by small adjustments of distance Ax, 
the relationship follows: 











l ] "4 
as =o ae aire 
xt Ax x x--a 
j (7) 
uuu 


From this relationship, any required change 
in shadow size can be made by an appropri- 
ate change in block position. Adjustments 
can readily be made either in relation 
to the source or the surface (BSD). In 
general, shadow changes are most sensitive 
to block movement when a large block is 
positioned close to the source, and away 
from the central axis. This 1s shown in 
Figure 4. 
An example illustrates the problem. 
Example: A patient with thoracic diam- 
eter of 20 cm. is positioned at a source- 
skin-distance of 80 cm. The source to 
table distance is 100 cm. A lead shield, 
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5 cm. wide and 5 cm. high is placed in 
the field and produces an image on the 
port radiograph (placed at the table) 
which is 2 cm. too wide. The block is 
positioned at a distance of 40 cm. from 
the source and 5 cm. lateral to the 
central ray. Where should it be posi- 
tioned to produce the required shadow? 


Answer: The shield should be moved to a 


new source-block-distance of 46 cm. 


EFFECT OF FIXING THE 
INTERBLOCK DISTANCE 


It has been suggested that a convenient 
technique for accurate separation of mantle 
shields conforming to mediastinal dimen- 
sions is to fix the interblock distance at the 
appropriate distance using plastic foams.‘ 
Since the diameter of the thorax usually 
differs by no more than 1-3 cm. in the 
anteroposterior and posteroanterior posi- 
tions, one may consider the effect of small 
changes in BSD on interblock distance. 
The unshielded portion (a) will become 
smaller as the BSD is decreased, and larger 
as the BSD is increased, as described above 
for a shield. 


DISCUSSION 


Certain problems of field shaping for 
megavoltage radiotherapy have been con- 
sidered based upon geometric adjustments 
of block position relative to source and to 
the object to be “shadowed” or protected 
from the radiant beam. Precise adjustments 
for shadowing problems encountered in 
megavoltage x- or y-ray therapy can be 
easily made. One problem of contemporary 
interest concerns adjustments of radiation 
field size for mantle therapy. Rather than 
recutting or recasting lung shields, con- 
siderable adjustments can be made by a 
table with vertical motion which can vary 
the block-surface-distance. Such a table is 
shown in Figure 5 and the adjustment 
problem illustrated in Figure 6 for a mantle 
field. 

Source penumbra considerations and 
scattered dose effects for block position 
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Fic. 4. Relationship of displacement from the central axis and block movement upon change in shadow 
size. Solid line for 5 cm. height blocks; dashed lines for 10 cm. height blocks. Initial block position xo 


noted by x, (a, /) on the figure. 


have not been considered in this paper. 
They further increase shadow unsharpness 
and dose gradation zones in each situation. 
For radiation sources of finite size, it 1s 
clear that source penumbra is also affected 
by block position, is minimized by shorter 
BSDs and increases partial transmission 
Zones. 

In shielding problems, the considerations 
pointed out in this paper indicate some of 
the problems encountered. We have found 
that thoracic size is not always the same 
on the anteroposterior and posteroanterior 
port. If the same reversible shield is to be 
used for a protection problem, we have 
favored the use of the smaller diameter 
chest radiograph as the template for 
shield construction. We have then adjusted 
the block-surface-distance to the required 


distance for the larger diameter chest. 
Minor corrections are readily made using 
this approach. Adjustments for differences 
in thoracic configuration between the 
anteroposterior and posteroanterior pa- 
tient ports can thus be easily made bv the 
variable block-to-surface distance (BSD) 
method. The computational adjustment 
using Equation 7 is precise and a single 
port radiograph need be taken, the adjust- 
ment determined, and table adjustment 
carried out by a vertical height adjustment 
for a shield of known dimensions. In 
practical use, the appropriately marked 
port film can be placed at the source-table 
distance. The shield can then be moved in 
the light field until the shadow conforms to 
the required configuration of the shadow 
area, and the BSD recorded. The patient is 
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then treated at the noted BSD whicl 
the proper block-to-surface distance. ' 
latter may be designated the “confor. 
tional" method. 


CONCLUSION 


The problem of shield-shadow adj 
ments have been considered in this pa’ 
Several factors contribute to shadow s 
penumbra and partial transmission of | 
blocks. These relate to: (1) source size: 
block height; (3) beam divergence; 
position lateral to central axis; (5) bli 
surface-distance; and  source-surface- 
tance (SSD). A number of these fac 
can be manipulated to minimize the pi 
lems discussed for anv given unit or tr 
ment situation. Variable BSD is one met 
of optimal and individualized radiothera 
tailoring treatment fields to the th 
peutic problem. The adjustment can 
done by either a computational or “ 





; eS UG formational" method. The use ot 34 

— tin sheet on the surface of the table 

Fic. 5. Table with vertical motion to adjust duces secondarv electron contaminatioi 
the position of blocks in vertical direction. the beam? and permits block usage ur 





Fic. 6. (4 and B) Radiographs of manikin with shield over simulated lung fields. (7) The shield wa 
small at BSD, but (B) was adjusted to correct the BSD to proper position. Computational method 
mitted accurate adjustment. 
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more favorable conditions, positioned close 
to the patient. 


SUMMARY 


The problem of blocking an irradiation 
field has been considered based upon geo- 
metric principles. Precise adjustments of 
held shadowing can be made according to 
the method described. 

Considerable adjustment of shielded 
areas can be obtained by a block table 
which can be varied in its vertical position. 
A practical method is described. 


Yosh Maruyama, M.D. 

Division of Radiation Therapy 
Box 187, Health Sciences Center 
University of Minnesota 
Minneapolis, Minnesota ¢5455 
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ADVANCED, RECURRENT AND/OR UNUSUAL 
METASTASES IN CHILDHOOD MALIGNANCIES” 


ILLUSTRATIONS OF A “PHILOSOPHICAL” 


TO THE USE OF 


APPROACH 


RADIATION THERAPY 


By MELVIN TEFFT, M.D, 


BOSTON, MASSACHUSETTS 


1966, Farber? reported the results of 

the treatment of children with Wilms’ 
tumor who had been admitted to the Chil. 
dren's Hospital Medical Center between 
1957 and 1964. In that report, he noted a 
striking increase in survival of patients 
since the use of actinomycin D, as com. 
pared to those patients treated without 
actinomycin D, before 1957. Moreover, 
there was a marked difference in survival 
in favor of those children who were treated 
from the time of original diagnosis at this 
Center, as compared to those referred at 
some time thereafter. 

The present report is to emphasize, from 
that experience, that a combined oncologic 
approach to management, which includes 
radiation therapy, mav result in long-term 
control despite far advanced and/or re- 
current metastases. For purposes of illus- 
tration, we have selected the problem of 
Wilms' tumor, metastatic to the lungs. In 
addition, we have selected certain patients 
with other types of neoplasm to illustrate 
that this persistent therapeutic approach 
may result also in a similar favorable out. 
come. 

MATERIAL 


The patients chosen to illustrate the ef. 
fectiveness of a rational persistent approach 
to therapy were selected because of their 
special interest from a total of 3 56 patients 
with Wilms’ tumor, 350 patients with 
neuroblastoma, 139 patients with undiffer. 
entiated rhabdomyosarcoma, 1I$ with os- 
teogenic sarcoma, and 93 with Ewing's 
sarcoma who have been treated in the De. 


partment of Radiation Therapy, Childre 
Hospital Medical Center, since 1940. Sj 
cifically, this includes the children, w 
Wilms' tumor, first diagnosed and treat 
at this Center, and those referred here 
some time following initial treatment 
another institution. 


REPORT OF CASES 


Case i. Patient R.M. This boy was 2 
years of age when he developed gross hematut 
and was found to have a right abdominal ma: 
He was admitted to another hospital where 
diagnosis of a right Wilms’ tumor was mad 
Lung metastases were present at diagnos 
(Fig. 144). At laparotomy, total removal of t] 
tumor and affected kidnev was accomplishe 
Postoperatively, he received 3,000 rads in | 
days to the right renal fossa and 1,280 rads : 
10 days to both lung fields. Actinomycin I 
60 y/kg. body weight, was administered coi 
comitantly. Following therapy, his pulmonar 
metastases regressed completely (Fig. 1B) an 
he remained well for the next 5 months. Durin 
this latter period, one additional course C 
actinomycin D was administered, at simila 
dose. At the end of this period, he developed 
mass in the right testicle and spermatic cord 
recurrent bilateral pulmonary metastases wer 
noted at this time also (Fig. 1C). He was re 
ferred to the Children's Hospital Medica 
Center where he underwent a nght radica 
orchiectomy. The diagnosis of metastatic W ilms 
tumor was confirmed. Postoperatively, he re 
ceived 2,050 rads in 11 days to the right lowe 
abdomen to include the ipsilateral iliac lymp! 
nodes, and 1,210 rads in 8 days to both lung 
helds. A course of actinomycin D,* at 60 y/kg 


* At this Center, all chemotherapy is administered under thi 
direction of Dr. Sidney Farber, 


* Presented at the Fifty-second Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, Marcel 


1-5, 1970. 


From the Department of Radiation Therapy, Children's Hospital Medical Center, and the De 


Medical School, Boston, Massachusetts. 
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lic. 1. Case 1. (4) Posteroanterior chest roentgenogram at diagnosis of Wilms’ tumor. There are severa 
metastatic foci throughout both lung fields. (B) Following treatment with 1,280 rads to both lung fields 
and actinomycin D, the lesions have regressed. (C) Four months later, recurrence of metastatic lesions to 
both lungs is noted. At this time, he had metastases to the right testicle and spermatic cord. (D) A repeat 
course of irradiation (1,210 rads to both lungs) plus actinomycin D resulted in regression of this second re- 
currence of lung metastases. He remains well at 11 years following diagnosis. 


body weight, was administered at this time. 
His lung lesions regressed completely (Fig. 1D) 
and he remains free of recurrence to the present 
time, or II years later. 


Case 1. Patient K.S. This boy was 2j5 
years of age when his parent noticed an asymp- 
tomatic mass within the left abdomen. Upon 
admission and evaluation at another hospital, 
a diagnosis of Wilms’ tumor of the left kidney 
was made. At laparotomy, total resection of 
the tumor and affected kidney was accom- 
plished. No metastases were noted at this time, 
although the left renal vein contained a tumor 
extension—no involvement of the inferior vena 
cava was observed. Postoperatively, he received 


^y 


2,400 rads in 38 days to the left renal fossa, but 
no concomitant chemotherapy. He remained 
well for the following 7 months when he devel- 
oped widespread pulmonary metastases (Fig. 
2.4). No metastases at other sites were observed. 
He was admitted to this Center, where a thora- 
centesis confirmed the presence of malignant 
cells in the pleural fluid, compatible with Wilms’ 
tumor. A dose of 1,210 rads in 11 days was 
delivered to both lungs in conjunction with 
actinomycin D at 85 y/kg. bodv weight. Over 
the next 2 months, his pulmonary metastases 
regressed (Fig. 2B). However, at the end of this 
period, recurrence was noted at one site (Fig. 
2C). Additional irradiation. was delivered to 
the local site—i.e., 1,860 rads in 31 days was 
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2. Case 11. (4 


and probable parenchymal metastases. Metastatic foci are present in the lef 
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) Posteroanterior chest roentgenogram shows opacity of the right hemithorax due to fluid 


^ 


t hemithorax. The heart and 


mediastinum are shifted to the left. (B) Two weeks following therapy, further resolution of metastatic 
disease is evident. A residual focus remains along the right pleural surface. (C) Ten weeks following treat- 
ment, there is recurrence in the right lower lung field, and probable associated pleural effusion. (D) Three 
months following additional higher local dose irradiation to the right lower lung field (plus actinomycin D), 
the lesion at the right base is unchanged; no other lesions have recurred, however. He remains well for the 
past I1 years following thoracotomy to the right lung. 


delivered to the right lower lung field; 8o y,/kg. 
body weight actinomycin D was administered 
concomitantly. Over the ensuing 3 months, no 
regression of this local lesion was observed; 
however, no further recurrence became appar- 
ent (Fig. 2D). At this point in time, he under- 
went a thoracotomy and right lower lobe 
lobectomy, which included removal of pleura 
and a portion of the right hemidiaphragm. 
Pathologic examination confirmed metastatic 
Wilms' tumor and revealed "radiation reac- 
tion.” Since that time, he has received 7 addi- 
tional courses of actinomycin D over a period 
of 21 months following thoracotomy and he 
remains free of further recurrence for the past 
II years. 


Case 11. Patient C.T. This 41s vear old 
boy was admitted to the Children's Hospital 


Medical Center with a left.sided abdominal 
mass. Diagnostic evaluation led to a diagnosis 
of left Wilms' tumor; no metastases were pres- 
ent. At laparotomy, the neoplasm was resected 
completely; perirenal lymphatic invasion was 
found at pathologic examination. Postoper- 
atively, he received 2,950 rads in 26 days to 
the left renal fossa and concomitant actimoycin 
D at 70 y/kg. body weight. He remained free 
of active disease over the ensuing 6 months, 
when he then developed metastases to the 
mediastinum (Fig. 34). No metastases were 
observed in the peripheral lung fields. A dose 
of 1,200 rads was delivered in 10 days to both 
lung fields in combination with actinomycin D 
(at 70 y/kg. body weight) and the lesion re- 
gressed completely. He continued to do well, 
without further therapy, over the next I4 
months, but then developed a solitary meta- 
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FIG. 3. Case 11. (4) Posteroanterior chest roentgenogram, taken 6 months following excision of a left Wilms 
tumor, shows a mediastinal mass. No metastases are noted in the peripheral lung fields. (B) Posteroan- 
terior roentgenogram of the chest, taken 15 months later, reveals a solitary metastatic focus in the right 
lung. Following irradiation and actinomycin D this completely disappeared. (C) Four months later, how- 
ever, the lesion in the right mid-lung field has recurred, as noted on this laminagram. No other lesions in 
the lungs were evident. A wedge resection of this lesion was performed. (D) Ten months following thoracot- 


omy, he has developed a recurrence of the mediastinal mass noted in Z. 


static focus in the right mid-lung field (Fig. 3B). 
A dose of 1,340 rads in 9 days was directed to 
both lung fields in conjunction with actino- 
mycin D (at a dose similar to that administered 
previously). At the completion of this treat- 
ment, the lesion regressed completely but re- 
curred 4 months later (Fig. 3C). At this time, 
chest laminagrams revealed no other lesions; 
he underwent a right thoracotomy and wedge 
resection of this single focus. Pathologic exam- 
ination confirmed metastatic Wilms’ tumor and 
revealed involvement of adjacent lymphatic 
vessels. He continued to be free of active dis- 
ease and was well over the ensuing 10 months, 


at the end of which time he developed a recur- 
rence of his initial metastatic focus—v.e., the 
mediastinum. This was believed to represent 
involvement of mediastinal lymph nodes (Fig. 
3, D and E). At this time, he received an addi- 
tional 3,000 rads in 19 days to the mediastinum 
and hilar lymph nodes, in conjunction with 
actinomycin D (70 y/kg. body weight). This 
lesion regressed completely (Fig. 37). He re- 
mains free of further recurrence to this time, or 
ç years following treatment for his last ev- 
idence of metastasis. Follow-up chest roent- 
genogram reveals changes in the mediastinum 
due to irradiation (Fig. 3G); thus far, he re- 
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lic. 3. (E) The mediastinal mass in- 
dents the barium-filled esophagus: 
it is probably due to enlarged 
mediastinal lymph nodes. (F) At 
the conclusion of 3,000 rads to the 
mediastinal and hilar lymph nodes 
(plus actinomycin D), the chest 
roentgenogram has returned to 
normal. (G) A chest roentgeno- 
gram 7 months later shows medias- 
tinal fibrosis. More recent chest 
roentgenograms show similar non- 
progressive changes. No further 
metastases have occurred in the 
past § years. 
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mains asymptomatic despite the evident fibro- 
sis. 


Case 1v. Patient D.R. This 2435 year old girl 
was found to have a left abdominal mass 1 
week following the onset of gross hematuria 
and abdominal pain. She was admitted to the 
Children’s Hospital Medical Center where, in 
addition to the abdominal mass and hematuria, 
her blood pressure was found to be 190/130 
mm. Hg. Following diagnostic evaluation, a 
left Wilms’ tumor was excised completely; the 
left renal artery was found to be compressed 
externally by tumor—her blood pressure re- 
turned to normal levels, postoperatively. She 
received 2,910 rads in 25 days to the left renal 
fossa, plus 60 y/kg. body weight actinomycin D 
in the postoperative period. Six weeks following 
the completion of this course of treatment, she 
received a second similar course of actinomycin 
D. She remained well over theensuing 14months 
when she then developed a metastatic focus in 
the right lower lung field (Fig. 4/7). A dose of 
1,310 rads in 9 days was delivered to both lung 
helds, in combination with actinomycin D, at 
70 y/kg. body weight, and the lesion regressed 
(Fig. 4B). She remained well for another 12 
months when the same metastatic focus re- 
curred (Fig. 4C); no other lesions were evident 
by chest laminagrams. A dose of 1,320 rads 1n 
9 days was delivered to both lung fields, again 
in combination with actinomycin D at similar 
dosage to that previously described. Once 
again, the lesion regressed completely and she 
remained free of active disease for 12 months 
more, when a lesion recurred at the same loca- 
tion (Fig. 4D). No other metastatic foci were 
evident on chest laminagrams, and she under- 
went thoracotomy and wedge resection of this 
lesion. Because tumor was found at the margin 
of resection, she received 1,900 rads in 15 days 
to the right lower lung field; on this occasion, 
irradiation was combined with vincristine sul- 
fate (0.05 mg./kg. body weight per dose) which 
was administered once per week for 4 consec- 
utive weeks. Since that time, she has remained 
free of recurrence, at 6 years from this last 
metastasis. 


Case v. Patient D.D. This 53° year old boy 
was admitted to another hospital with a left 
abdominal mass. Following evaluation, he un- 
derwent a laparotomy and a left Wilms’ tumor 


with the affected kidney was excised completely. 
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Postoperatively, he received 3,300 rads in 29 
days to the left renal fossa, but no chemo- 
therapy was administered. Six months later, he 
developed a large mass involving the left upper 
lung field, with possible involvement of medi- 
astinal structures also. He was admitted to this 
Center and treated with 1,260 rads to both 
lung fields, plus actinomycin D (60 y/kg. body 
weight). Complete regression was observed 
(Fig. 5, 4 and B). Five additional courses of 
actinomycin D were administered over the fol- 
lowing 8 months. He remains free of recurrence 
to the present time, or 9 years following orig- 
inal diagnosis and treatment. 


Case vi. Patient S.H. This girl was 245 
years of age when, in 1956, she developed a 
mass involving the ‘right upper eyelid. Follow- 
ing admission to another institution, biopsy 
revealed undifferentiated rhabdomyvessrcomà 
and she underwent a radical orbital exentera- 
tion. Tumor was present at the cut end of the 
optic nerve. She was then referred to the Chil- 
dren's Hospital Medical Center, where she re- 
ceived 3,100 rads in 38 days to the retro-orbital 
region, in conjunction with an antifolic chemo- 
therapeutic compound. One month following 
completion of this course of irradiation, she 
developed an enlarged right submandibular 
lymph node which, at biopsy, proved to be 
metastatic rhabdomyosarcoma. A radical right 
cervical lymph node dissection was performed; 
no further lymph node metastases were present 
at pathologic examination. Thereafter, she re- 
ceived 3,070 rads in 44 days to the site of 
radical neck dissection, plus concomitant actino- 
mvcin D at doses similar to those described for 
the previous patients. Three months following 
this course of therapy, she developed a recur- 
rence overlying the ramus of the right man- 
dible—just within the margin of previous re- 
section, but outside the portal of previous ir- 
radiation. The mass was adherent to periosteum 
of the right hemimandible and attached to the 
fascia of the masseter muscle; therefore, sur- 
gical excision was incomplete. Following this 
partial excision, she received 3,130 rads in 18 
days to the local site, and another course of 
actinomycin D. Since that time, she has re- 
mained free of further recurrence for the past 
13 years. 


Case vil. Patient R.S. In 1956, this 715 
year old boy developed a soft tissue mass about, 
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Fic. 4. Case 1v. (4) 


Wilms’ tumor, shows a single metastatic focus in the 
he focus has regressed. (C) Posteroanterior roentgeno; 


nce of this lesion; no other lesions are evident. Following addit 
D), this focus regressed completely. (D) Twelve m 
he lesion has recurred in the right lower lung fie 


1,310 rads to both lungs and actinomycin D,t 
of the chest, 1 year later, shows a recurre 
1,320 rads to both lung fields (and actinomycin 
later, or 24 months following its first appearance, t 
shown by this laminagram. Once 
resection. She remains well at 5 years. 


and destruction of, the shaft of the left fibula. 
Biopsy revealed Ewing's sarcoma (Fig. 64). 
He received 6,070 rads in 49 days to the entire 
shaft of the left fibula plus chlorambucil. Fol- 
low-up roentgenograms revealed regression of 
the soft tissue mass (as was apparent clinically) 
and “healing” of the fibular lesion, which re- 
mains under control to this time (Fig. 6B). 
However, 7 months following completion of this 
course of irradiation, he developed a solitary 
metastatic focus at the left costophrenic sulcus 
(Fig. 6C). A dose of 3,000 rads 1n 36 days was 
delivered to this local site, in conjunction with 
actinomycin D (77 v/ kg. body weight). Com- 


Posteroanterior chest roentgenogram, obtained 


again, no other lesions are evident. 
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at 14 months from treatment of « 


right lower lung field. (B) Following completi 


At this time, she underwent a v 


plete resolution of this lesion was ach: 
(Fig. 6D) and no recurrent lung metastases 
been observed since that time. Over the en 
27 months, he received 2 additional cour: 
actinomycin D as prophylaxis (100 Y 
6o y/kg. body weight, respectively) an 
mained well until the end of this peri 
time. In November, 1959, however, he « 
oped ptosis of the right upper eyelid, f 
ophthalmoplegia, and proptosis of the 
eye. Roentgenograms revealed osteolyt 
struction of the superior rim of the right 
orbit (Fig. 6E). A dose of 6,000 rads in 5 
was delivered to the right orbit and re’ 
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l'1G. c. Case v. (4) Posteroanterior chest roentgenogram, taken 6 months following resection and treatment 
for Wilms’ tumor, shows a large density in the left upper lung field. (B) Following 1,260 rads to both lung 
fields, and actinomycin D, the lesion has regressed. He remains well at 9 years. 


bital areas bv rotation, with a 2 cm. lead 
“hammer” used to shield the lens; concomitant 
actinomycin D was administered (60 y. kg. 
body weight). Since that time, he was main- 
tained on oral cytoxan (so mg./day) for a 
period of 4 years. As of this date, or 11 years 
since his last evidence of metastasis, he is free 
of recurrent disease. His eyesight 1s unimpaired 
(Fig. 6F). 


Case vill. Patient C.L. At age 16 years, this 
boy was found to have a destructive lesion of 
the left distal femur. Biopsy at another institu- 
tion revealed osteogenic sarcoma and he under- 
went amputation. He remained well for 2 years, 
when he developed a single metastatic focus 1n 
the right lower lung field on a routine chest 
roentgenogram. He underwent thoracotomy 
and right lower lobectomy at this time. He re- 
mained free of obvious metastases for the next 
6 months, when he then developed 2 foci: 1 in 
the upper lung field, and 1 at the hilum of the 
left lung (Fig. 74). He was referred to this 


Lam 


Center where he was treated with 1,030 rads 


2222 


Fic. 6. Case vir. (4) Anteroposterior view of the left 
fibula, prior to treatment, reveals a diffuse "mot- 
tling? of trabecular architecture due to bone in- 
filtration by Ewing’s sarcoma. A soft tissue mass is 
evident. (B) Anteroposterior view of the fibula, 4 
vears following irradiation (6,070 rads), shows the 
bony architecture to have returned to normal. It 
remains so to this date, or 14 years from diagnosis. 


in 17 days to both lung fields and mitomycin C 
(s doses, 100 y/kg. body weight per dose). 


Following this treatment, the 2 metastatic foci 
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ic. 6. (C) Posteroanterior roentgenogram of the chest, taken 6 months following treatment for his pri 
lesion, reveals a single density at the left costophrenic suleus (arrow). (D) Four months following del 
of 3,000 rads to the left costophrenic angle (and actinomycin D), this process has regressed. His | 


roentgenograms have remained clear to th's date. 


regressed within the ensuing 2 months; after 
| more month had elapsed, however (3 months 
from the completion of lung irradiation), the 
left upper lobe focus recurred (Fig. 7B). Over 
the next 4 months, it remained stationary and 
began to calcify; during this time interval, the 
left hilar lesion recurred. Seven months follow- 
ing his lung irradiation and mitomycin C ther- 
apy, he underwent a left thoracotomy: the 2 
lesions were removed by wedge resection. The 
diagnosis of metastatic osteosarcoma was con- 
firmed at these sites, and bone production was 
present in the lesion of the upper lobe. More- 
over, in addition to these 2 metastatic foci, the 
tissue of resection contained one area of dense 
fibroblastic activity with microscopic spicules 
of osteoid, and another area of alveolar tissue 
compressed by a nodule of bone formation. 
Since then, he remains free of recurrent disease 
at 10 years from his last metastasis. 


Case 1x. Patient L.B. This boy was found to 
have a large right intra-abdominal mass at age 
three months. Following admission to the Chil- 
dren’s Hospital Medical Center, and diagnostic 
evaluation, he underwent laparotomy for re- 
moval of a left suprarenal neuroblastoma. At 
surgery, the liver was enlarged to the iliac 
crest due to massive tumor infiltration. Bone 
marrow aspirate, at this time, was positive for 
tumor infiltration; roentgenograms of the skel- 
etal system showed no bone destruction. Post- 


operatively, he received 1,540 rads in 21 

to the entire abdomen to include the left st 
renal fossa and the entire liver. In additio! 
received 0.4 mg./kg. body weight of nitr 
mustard in 2 evenly divided doses. One m 
following completion of this irradiation 
developed a firm mass overlying the 

frontal bone, associated with proptosis 
peri-orbital ecchymosis of the right eye. Ri 
genograms of the skull now revealed a des 
tive lesion of the right frontal bone (Fig. 
He received 1,350 rads in 7 days to the e 
cranial vault on the assumption of mu 
sites of involvement. Vincristine (1.5 mg. 
and cytoxan (300 mg./m.?) were adminis 
on alternate weekly injections from this 

sion. At the end of another month, the 

over the right frontal bone had increas: 
size and he became irritable. An addit 
1,090 rads in 8 days was delivered to the « 
cranial vault. His irritability regressed 
right frontal mass remained unchanged. D 
this same time interval, his liver became 

ually less palpable (from 8 cm. below the 
costal margin at diagnosis to 3 cm. at this t 
He remained stable for the ensuing 5 m 
when he then developed left-sided seizur 
volving the left arm and left leg. At this 
he received an additional 700 rads in 5 d: 
the local area of the right frontal mass. 
the next 3 months, or approximately 9 m 
following diagnosis, the right frontal 
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Fic. 6. (E) Oblique view of the right bony orbit 27 
months later, at a time when he developed right 
proptosis and ptosis, reveals an osteolytic de- 
structive lesion of the superior rim. (F) Four 
years later, following treatment with 6,000 rads and 
actinomycin D, there is reactive sclerosis to the 
superior margin of the bony orbit. He remains free 
of active disease since last metastases, or for the 
past II years. 
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proptosis and ecchy mosis regressed, skull roent- 
genograms revealed the destructive lesion to be 
healing, his liver became nonpalpable, and his 
bone marrow was free of tumor cells on bone 
marrow aspiration. He continued on the vin- 
cristine and cytoxan regimen to a total of 28 
months and has not received further treatment 
for the past r4 months. His skull roentgeno- 
grams now show complete healing of his de- 
structive lesion (Fig. 8B) and he is free of all 
active disease at this time, or 37T 
diagnosis. 


= years since 


DISCUSSION 

It is beyond the scope of this report to 
evaluate the over-all long-term survival of 
children with the various malignancies de- 
scribed. No attempt is made to evaluate 
the over-all effectiveness of therapy in a 
large number of patients nor is a survival 
rate implied. Other reports from this Center 
have described such over-all results in 
Wilms’ tumor and neuroblastoma.??? Fu- 
ture reports will detail such results for 
other types of malignancies in. childhood 
and will evaluate the treatment regimen in 
relation to presenting symptoms and signs, 
extent of local tumor involvement and 
metastatic spread. 

Rather, it is our wish only to emphasize 
that advanced, multiple, or recurrent 
metastases can be managed successfullv 
under an approach which 1s both optimistic 
and rational. 

Thus, in the management of Wilms' tu- 
mor metastatic to the lungs, we have pre- 
ferred to treat both entire lung fields with 
irradiation. of low dose (approximately 
[,200 rads in 8 treatments) in combination 
with actinomycin D, even if only one focus 
of metastasis is evident by chest roentgeno- 
gram at the time of the first appearance of 
such metastasis. This 1s because we have 
noted that approximately 65 per cent of 
children with lung metastases from Wilms' 
tumor will have radiographic evidence of 
multiple and bilateral lung involvement. 
In truth, solitary metastases may occur. 
However, as in Case Iv, it 1s unclear as to 
which patient has a truly solitary met- 
astatic focus at the first manifestation of a 
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l'16. 7. Case vur. (4) Posteroanterior chest roentgenogram, taken 25 years from diagnosis of osteogenic 
coma, and 6 months following a right lower lobectomy for a solitary metastasis, shows a density inthe u 
lobe and another at the left hilum of the left lung. (B) Following irradiation and mitomycin C, the les 
regressed completely for a period of 3 months, but then recurred. This roentgenogram, at 4 months 
lung irradiation, shows the recurrence in the left upper lung field. Shortly thereafter, the lesion at thi 
hilum also recurred. Following thoracotomy and wedge resection of these 2 lesions, he has been fr 


further metastases for the past 10 years. 


lung metastasis. Therefore, we have pre- 
ferred to assume the presence of multiple 
“microscopic” foci and to treat both lung 
fields in continuity. This allows us to avoid 
irradiating an adjacent area of lung paren- 
chvma should an unsuspected focus arise 
therein, and thus avoids the danger of a 
“hot spot" at the juncture of 2 such portals. 
The relatively low dose of irradiation used 
in combination with actinomycin D has not 
caused obvious adverse effects on pulmo- 
nary tissue in later clinical follow-up eval- 
uation, which includes pulmonary function 
tests performed in several patients. Indeed, 
even when such a course of bilateral lung 
irradiation is repeated at the doses de- 
scribed (as in Cases 1, i11 and 1v), we have 
noted no clinical or function test abnormal- 
itv, at least as yet. Finally, the over-all 
effectiveness of this therapy (to be evalu- 
ated in greater detail in a separate com- 
munication), the lack of adverse reaction 
and the probability of multiplicity of 
lesions (Fig. 9, 7 and 5), leads us to suggest 
this as the initial management of Wilms’ 
tumor metastatic to the lungs. Surgical 
extirpation of solitary recurrent and/or 


resistant lesions should be held in res 
but used whenever so indicated.” 

Our past experience with patients * 
neuroblastoma would agree with the 
perience of others that prognosis is rel 
to age of the patient at diagnosis, loca 
of the primary tumor and treatmen 
Although bone metastases by roentg 
graphic evaluation may indicate a hop 
prognosis, the outlook may be some 
more optimistic in a child under 1 ye 
age with this finding. Over all, the out 
of a child with bone metastasis, in thi: 
ease, is limited to only a few case rej 
in the literature.t Nonetheless, the 
that such children have survived, espe 
in the younger age group, with bone 
tastases demonstrated roentgenogra 
ally, and the fact that the over-all ou 
is improved in the younger child even 
dissemination to other sites (such a: 
liver), implies the rationale of opt 
tic pursuit in treatment. In terms of th 
of irradiation to such sites, it implies 
that relatively few such lesions are pre 
Such an approach, with "aggressive" 
diation of local bone metastases may 
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liG. 8. Case 1x. (4) A destructive lesion of the right 
frontal bone is visible 2 months following diagnosis 
of left suprarenal neuroblastoma, with metastases 
to liver and infiltration of bone marrow in this 54 
month old child. There is a soft tissue mass asso- 
ciated: there is reactive tumor bone formation. (B) 
Two years later, all evidence of metastatic disease 
has regressed. He has been free of disease for the 
past 33 years. 
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less basis in the older child, who generally 
has evidence of more widespread dissemina- 
tion to bones on roentgenograms. 

The management of patients with Ewing’s 
sarcoma, with irradiation, has been re- 
ported by others.^* With sufficient dose, 
local control may well be expected. If, then, 
such local control of the primary lesion is 
possible, effective management, with irra- 
diation, of a single metastatic focus like- 
wise should be achieved. How often local 
single manifestations of metastases are 
evident in a large series of patients, how- 
ever, will be the subject of a separate 
report. 

The ability to control a primary undit- 
ferentiated rhabdomyosarcoma has been 
noted by others,! when effective therapy, 


" 


Fic. 9. Posteroanterior roentgenograms of the chest in a patient with Wilms’ tumor show (4) the extensive 
involvement that may occur and (B) the response that may be expected with low dose bilateral lung ir- 
radiation and actinomycin D, as described in the text. Variations of this degree of dissemination have been 
seen in almost $ of those patients with Wilms' tumor, metastatic to the lungs. 
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including irradiation, chemotherapy, and 
surgery, has been administered. Our over-all 
experience indicates a very guarded prog- 
nosis for patients with hematogeneous me- 
tastases. However, we have observed several 
patients, such as Case vı who have sur- 
vived despite regional lymph node exten- 
sion. The contribution of each modality, 
i.e., surgery, irradiation, and chemotherapy, 
is difficult to assess. In Case v1, at least, the 
control of residual tumor in the optic nerve 
and in the perimandibular region would in- 
dicate the effectiveness of irradiation and/ 
or chemotherapy. 

We shall not expand further, at this 
time, on the problem of metastatic osteo- 
genic sarcoma. The over-all poor survival 
and the aggressive nature of metastatic 
disease have accounted for very few patients 
similar to Case viri. It is our impression, 
however, that the chances of a lung metas- 
tasis being truly localized, and therefore 
eradicated by thoracotomy, are greater if 
such lesions do not appear within the first 
2 years of original diagnosis. 

We have not included other types of 
malignancy of childhood, such as the ma- 
lignant testicular neoplasms in this discus- 
sion. This has been reported previously.* 
As we noted at that time, involvement of 
regional lymph nodes and/or lung metas- 
tasis has been consistent with survival 
under persistent therapeutic management. 
Indeed, the survivals noted in that report 
are still apparent at this time, without 
further evidence of metastases in any pa- 
tient. 


SUMMARY 


From the over-all experience of the De- 
partment of Radiation Therapy, Children’s 
Hospital Medical Center, we have selected 
9 patients with various types of malignancy. 

In each case, a persistent approach to 
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metastatic disease, using irradiation 
modality, but also chemotherapy a1 
gery, has achieved long-term surviv 
have not attempted to relate these 1: 
cases to our over-all results. 
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TITANIUM AS AN ENCASEMENT FOR COBALT 60 
WITH SPECIAL REFERENCE TO A PNEUMATIC 
AFTERLOADING THERAPY UNIT 


By J. ERNEST BREED, M.D.,* CHIEH HO, Pu.D.,t and DAVID S. BREED, Pu.D.t 


CHICAGO, ILLINOIS 


OBALT 60 sources used in therapy are 

most often encased in stainless steel. 
This is relatively satisfactory for the power- 
ful sources used in large cobalt therapy 
units, since large stainless steel encase- 
ments can be loaded with radioactive co- 
balt by remote control in a hot cell, but 
to load small sources in similar fashion is 
most difficult. 

The purpose of this article is to intro- 
duce the use of titanium as an encasement 
for radioactive cobalt 60. This metal 
light in weight, hard, tough and resistant 
to erosion. It becomes only slightly radio- 
active when properly bombarded by neu- 
trons, and its isotopes have short half lives 
so Its activity Is soon dissipated. Such a 
modality is essential for encasing small co- 
balt 60 sources, which must be encased be- 
fore irradiation. It is probable that tita- 
nium could well be used for all cobalt 60 
sources. 

Ralston Paterson? has stated in dis- 
cussing the choice of technique of radiation 
therapy, “The radium applicator (mold) 
is in many senses the only ideal method in 
that when applicable it enabled radiation 
to be given without trauma to a zone of 
tissue almost exactly limited to the tumor 
bearing zone." He used relatively weak 
radium sources and left them in place for 
several days. 

Frank E. Simpson? purchased one and a 
half grams of radium in 1917. Using strong 
applicators (200 to 1,000 mc radon) he 
developed a technique of high intensity, 
short daily treatments for accessible 
tumors. For the past 37 years one of us has 
employed this technique with excellent 
results.! 


Since the handling of high dose rate 
radium applicators is not feasible in most 
clinical departments, we have designed 
and developed a remote controlled unit 
called the '"Pneumatron" for the after- 
loading of radioactive cobalt sources from 
a reservoir to a prearranged applicator.’ 
This unit is now in service. 

Realizing the logic of high intensity 
short distance therapy, Joslin, O’Connell 
and Howard? of the Charing Cross Group 
of Hospitals, London, have also devised 
a remote control afterloading unit called 
the “Cathetron” in which powerful cobalt 
60 sources are inserted in preadjusted 
applicators by means of a long cable. Most 
of their clinical work has been with cervical 
cancer. 

Liversage, Martin-Smith and Ramsey,’ 
also of the Charing Cross Group, have 
made exhaustive studies on the physical 
measurements of the “Cathetron” sources. 
Their sources consist of a number of stain- 
less steel cylinders each about 114 cm. in 
length and each containing one or more 
curles of cobalt 60. Steel becomes radio- 
active when placed in a pile, so it is obvious 
that these cylinders must be loaded in a hot 
cell. 

Since it is difficult to transfer a cylinder 
pneumatically, we use titanium spheres 
with a small amount of cobalt 60 in the 
center. The spheres,* 1/8 inch 1n diameter, 
are drilled and loaded with 1 cu. mm. of 
cobalt which has been plated with nickel. 
This plating provides one seal. The drilled 
hole is then welded shut and the titanium 
provides the second seal required by the 


* Round sources were suggested to the senior author by Herbert 
M. Parker, Ph.D. 


* Associate in Radiology, Northwestern University Medical School, Chicago, Illinois. 
+ Assistant Professor of Nucle ar Science, Columbia University, New York, New York. 


1 Breed Corporation, Fairfield, New Jersey. 
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United States Atomic Energy Commission. 
The balls are then placed in the pile and 
irradiated until the cobalt has attained its 
desired strength. The experimental model 
of the Pneumatron contains 9 such sources, 
which, when loaded into an applicator, 
provide a linear source 1% inches long 
with a total strength of 1 curie of cobalt 60. 

The advantages of the divided dose, high 
intensity, proximity (short distance) ther- 
apy in the treatment of accessible tumors 
has been proven through long experience.’ 
It is particularly useful in cancer of the 
mouth, uterus, skin and for irradiation of 
the chest wall following mastectomy or re- 
current breast cancer. In any case, it is 
possible to deliver a massive dose to a 
tumor without injury to the underlying 
or adjacent tissues. 

The Pneumatron, by permitting remote 
control of high intensity proximity therapy, 
makes this type of treatment available 
for busy radiation centers in which the 
manual handling of powerful radium or 
cobalt applicators 1s impossible. 

Since the cost of medical care is be- 
coming a most dominant factor, it should 
be noted that the Pneumatron will be 
relatively inexpensive and treatment is 
nearly always on an out-patient basis, 
thereby eliminating expensive hospitaliza- 
tion. 


PHYSICAL PROPERTIES OF TITANIUM 


Titanium belongs to the family of re- 
fractory metals. Because of its excellent 
physical properties; #.¢., mechanical 
strength, melting point, weight, and cor- 
rosion resistance, this metal, in either pure 
or alloy forms, has been widely used in the 
aircraft and aerospace industries for many 
years. Titanium provides excellent resis- 
tance to most corrosive substances. This is 
the result of the formation of a protective 
film of stable oxide or absorbed oxygen. 
In many ways, titanium is more resistant 
to corrosion than stainless steel. It is 
resistant to acids and to chloride salts. 
However, it is attacked readily by con- 
centrated sulfuric and hydrochloric acids. 
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Titanium is a relatively light metal with 
a density of 4.51 gm./cm.?, which is about 
4o per cent less than that of steel and about 
75 per cent more than that of aluminum. 
It has a hardness of about 80-150 vickers, 
and electrical conductivity equal to 3.6 
per cent of that of copper, and a specific 
heat of o.13 cal./gm./°C. The melting 
temperature of titanium is about 1,660? C., 
which is somewhat higher than that of 
stainless steel. Its mechanical strength 
drops rather rapidly at temperatures above 
coo? C. Table 1 lists some of the physical 
properties of titanium metal as compared 
with that of #304 stainless steel and pure 
aluminum. 


NUCLEAR PROPERTIES OF TITANIUM 


The element titanium has $ stable iso- 
topes of varying degrees of abundance. 
Their mass numbers range consecutively 
from 46 to 5o. Although the element has 
radioactive 1sotopes, the only significant 
one is Tia which is produced by Tij 
(n, y) Ti reaction when a neutron is 
captured by Tiğ. Ti" decays very rapidly 
into V3; with a half life of only 5.79 
minutes. All the 4 other stable isotopes of 
titanium result in stable isotopes in neu- 
tron capture reaction. Table rr shows the 
relative abundance and activation cross 
sections of the 5 stable isotopes of titanium. 

Besides the radiating capture reactions 
described above, 2 other processes involv- 
ing titanium isotopes are the (n, p) and the 
(n, a) reactions. Table 11 gives the cross 
section values and the threshold energies of 
these reactions. 

Due to the minute probability for the 
occurrence of the (n, a) reactions, we 
shall neglect the contribution from them. 
The most troublesome process involving 
the neutron bombardment of titanium 
isotopes is the formation of Sci? by the 
(n, p) reaction. Radioactive Sc? returns 
to stable Ti with the emission of a beta 
particle; the decay half life of 84.1 days is 
long enough to be the only drawback in 
this method of using titanium isotopes 
for encapsulation. Radioactive Sc% from 
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SOME PHYSICAL PROPERTIES OF Ti, Al AND 3045s 





| i 

Ti | Al 304 Stainless Stee! 
Density (gm./cm.2) | a ce, 7.9 
Melting point, °F. : 2,982 123305 2,550 
Boiling point | Sabo" C 29492]. 9 x 
Hardness (vickers) : 74794 12-26 120 
Tensile strength (psi) 126,000 10,000 85,000 


the Ti (n, p) Sci? reaction emits gamma 
rays (Ea =0.16 mev.) with a half life of 
3-43 days. Due to the low gamma energy 
and relatively fast decay, Scf does not 
possess great problems for our purpose. 
The low energy gamma ravs can be shielded 
easily and a waiting period of approxi- 
mately 1 month is all that is needed to 
avoid this complication. Owing to the 
high threshold energy and the small cross 
section, the formation of Sc? can be kept 
below exemption level. Some properties of 
these Sc nuclei are given in Table iv. 

The way to get around the interference 
from Ti (n, p) Sc? reaction (which 
has an effective threshold energy of 1.61 
mev., including contributions from barrier 
penetration) is to choose an appropriate 
irradiation location inside a nuclear facilitv 
or reactor, where the energies of fast 
neutrons have been appreciably downgraded 
by slowing down and moderation. The cal- 
culation indicates that the criterion for 
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PER CENT ABUNDANCE AND ACTIVATION CROSS 
SECTION OF STABLE TITANIUM ISOTOPES 





Per Cent 
Tsotope o (barns 
I Abundance ( ) 
Ts 7.93 o.b 
ST TN o cR 
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T5 73.94 8.0 
Tis 5.51 1.93 
T ot) 
122 5.34 Oo. 14 
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this selection should be based upon a ratio 
of thermal to fast neutron fluxes greater 
than 10%. This restriction can be met con- 
veniently in the reflector or moderator 
regions of high power or high flux reactors. 
However, for small reactors with low 
central peak neutron intensity, the source 
irradiation time may become excessively 
long. 

When the Pneumatron is released for 
distribution, the plan is to provide a unit 
with so balls containing a total of 5 curies 
of cobalt 60. The machine will be so con- 
structed that the operator can withdraw 
IO, 20, or the entire ço balls for after- 
loading different sized applicators. Ten 
ball applicators would be specifically useful 
for cervical and intraoral cancer. The 20 
ball unit for an intrauterine applicator 
and for treatment of moderate sized skin 
cancers. The 5o ball applicator measuring 
6 inches in length would be specifically use- 
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CROSS SECTIONS AND THRESHOLD ENERGIES 
OF THE (n, p) AND (n, à) REACTIONS 
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TABLE IV 
HALF LIFE AND MODE OF DECAY OF SOME 
SCANDIUM ISOTOPES 

Decay Mode 

Isotopes t (days) (EUR mew) 
46 B 0.36 (max.) 

Seas Lm T1 —1.12, o. 89 
47 B=0.60 (max) 

Schi 3.43 y=0. 160 

SB c £83 B=0.65 (max.) 


y—0.175, 0.983 


ful for large skin cancers or for chest wall 
irradiation. 


SUMMARY 


Titanium provides an ideal encasement 
for radioactive cobalt 60. Sources may be 
encased before being irradiated in the pile 
since the small amount of radioactivity 
induced in the titanium is soon dissipated 
due to its short half life. Titanium is hard, 
tough, chemically resistant and very light 
in weight. 

It is being used in a new afterloading 
remote controlled unit called the Pneuma- 
tron in the form of small ball-bearings, 
1/8 inch in diameter with 1 cu. mm. of 
radioactive cobalt 60 in the center. Several 
such balls are transferred through a plastic 
tube by pneumatic pressure from a storage 
container to a prefixed applicator. The 
average treatment time is from 2 to § 
minutes, following which the radioactive 


J. Ernest Breed, Chieh Ho and David S. Breed 


FEBRUARY, 197! 


balls are returned to the storage container 
also by pneumatic pressure. 

This mechanism makes possible the high 
intensity proximity therapy of accessible 
tumors. It is particularly useful in the 
treatment of cancers of the skin, lips, 
mouth, cervix and for irradiation of the 
chest wall in patients with cancer of the 
breast. | 
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A NEW DOSE CALIBRATOR FOR 
NUCLEAR MEDICINE* 


By WALTER MAUDERLI, FRED P. BRUNO and CLYDE M. WILLIAMS 


GAINESVI LLE, 


ITH the increasing use of generators 

for the daily production of short- 
lived radionuclides such as "Tc and I 
the burden of responsibility for assay of 
these radiopharmaceuticals has shifted from 
the manufacturer to individual users. Two 
methods of assay are now in wide use: (1) 
dilution technique; and (2) ionization 
chamber technique for bulk assav. Dilution 
techniques are time-consuming, ionization 
chamber methods are simpler and more 
accurate. The ionization chamber instru- 
ment described in this paper is simple, ac- 
curate and relatively inexpensive (Fig. 1).* 


* Model Mark IV. RADX Corporation, Houston, Texas. 


DOSE (cc) 


POWER 





Fic. 1. Nuclide dose calibrator. 


I. Module for *""Tc (14 others commercially 


available). 
2. On-off switch. 


FLORIDA 


MATERIAL AND METHOD 


The detector consists of 3 lucite cylinders 
(rendered electrically E by means 
of conducting paint) arranged as shown in 


3, and 4. Push switches (cancel one another). 

5, 6, 7, and 8. Meter range switches (cancel one 
another). 

9. "Volume" potentiometer. 

Io. "Dose" potentiometer. 

11. Light spot of microammeter. 

12. Upper scale of microammeter 
tivity). 

13. Lower scale of microammeter (indicates vol- 
ume to be administered). 

14. "Zero adjust” potentiometer. 

15. Measuring well. 

Zero Adjustment: With power on and switches 4 
and 7 closed, potentiometer 14 is adjusted to bring 
the light spot to zero on the scale. 

Activity Measurement: Switch $ is closed (can- 
celing 7) and a flask containing elution (for ex- 
ample 30 cc.9"'TCc) is placed in the well. If deflec- 
tion is below 30 millicuries, switch 6 is substituted 
for switch §, etc. The reading on the upper scale 
is the activity of the dlto: Location of the 
decimal point is determined by the particular 
switch (5, 6, 7 or 8) employed. 

Dose Volume Calculation: Switch 3 is closed 
(canceling 4). Potentiometer g is set for the cc. of 
elution in the well and potentiometer io for the 
dose in millicuries that is to be delivered. Now the 
light spot shows on the lower scale the number of 
cc. necessary to provide the desired dose. 

Checking Dose in Syringe: As a further check the 
syringe containing elution for injection can be 
P in the well and switch 4 closed ( (canceling 

. The reading on the upper scale shows the ac- 
ue of the material in the syringe. 

Radium Standard: A convenient means of 
checking of the system is to employ a Ra module 
and a standard radium source. With such a 
module :n place, the standard in the well and 
switch 4 closed, the upper scale reading is the 
activity of the s sample Discrepancy between such 
a reading and the known activity of the radium 
standard requires the services of a physicist or a 
service representative, 


(indicates ac- 


* From the Department of Radiology, University of Florida College of Medicine Gainesville, Florida. 
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IONIZATION CHAMBER 


ELECTROMETER OP. AMP 
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S9Fe:ftg 1 12,000 
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1 DC POWER 3-OUTER CYL. BNET Se Ory 
E SUPPLY 
s CIRCUIT I 


Fic. 2. Circuit I-the basic measuring circuit. 


Figure 2. The inner cylinder (1) which 
serves as the measuring well is thinner than 
the others to minimize attenuation of low 
energy gamma emitters such as Tc and 
is in electrical contact with the outer cyl- 
inder (3). The middle cylinder (2) serves 
as the collecting or sensitive electrode and 
by means of a long stand-off terminal con- 
nects to the input of electrometer amplifier 
A. The cylinder assembly is strengthened 
and made rigid and air-tight by lucite plates 
at top and bottom. The polarizing voltage 
for the chamber is obtained from a 5oo volt 
dry cell battery. The chamber response 
with respect to the volume of solution to be 
assayed is approximately 41 per cent for 
volumes ranging from 2 ml. to 35 ml. 

The circuit shown in Figure 2 is used for 
initial amplification of the ionization cur- 
rent. The signal current from the ionization 


chamber is fed to the input of an operational 


electrometer amplifier A. The outpi 
from amplifier A (maximum appro 
5.0 volts) is the voltage across f 
resistors r1 or r2. Because of the hi 
loop gain of the amplifier, the f 
resistors can be switched on the 
side of the amplifier thus elimina 
need for a special high insulation sv 
device. The error introduced by coi 
the output side of rt or r2 to groun 
than removing the resistor from tl 
can be neglected so long as 


r2 


G X ri = 
(G=open loop gain which is abou 
to 100,000.) 

The output from amplifier A is cc 
to the input of operational amplifies 
feedback resistor modules R1 to 
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used for measuring the various radionu- 
clides to be assayed. The module for each 
radionuclide has been adjusted so that 300 
mCi produces an output signal of 5.0 volts. 
Typical resistor module values are listed in 
Figure 2.* A meter connected to the output 
of amplifier B measures activity. Amplifier 
B also provides a low output impedance 
source necessary for the “ratio” circuitry. 
Figure 2 represents the basic measuring 
circuit for determination of activity (mCi) 
and Figure 3 the simpler of 2 methods for 
automatically calculating the volume of 
nuclide to be administered to a patient. 

The output voltage of the circuit in 
Figure 2 is integrated by amplifier C. The 
output of this amplifier is fed to a voltage 
comparator D. As long as this voltage is 
less negative than the voltage from poten- 
tiometer Pr (volume adjustment) the field 
effect transistor (FET) is conducting. As 
soon as the 2 voltages are equal, the output 
voltage of the comparator amplifier swings 
from a high positive voltage to a high nega- 
tive voltage which causes the FET to be- 
come virtually non-conducting. The inte- 
gration of the voltage from P2 (activity to 
be administered) by amplifier E is thus 
interrupted. It can be shown that the out- 
put of amplifier E is proportional to the 
volume to be administered and the meter 
can therefore be calibrated to read directly 
in cubic centimeters. There are, of course, 
other methods of obtaining the ratio elec- 
trically and miniature-sized dividing and 
multiplying modules are widely available. 

The principal advantages of the instru- 
ment are: (1) rapid response of the detector 
(several seconds) which reduces radiation 

* Rr to Rn values are influenced by ionization chamber design 
and other structural details. Those listed are for the commercial 


unit (Fig. 1). For a custom built instrument the values would 
have to be determined experimentally. 
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lic. 3. Circuitry used in conjunction with Circuit I 
to obtain and display the volume of liquid to be 
administered to the patient. 


exposure of the technician; (2) automatic 
calculation of the volume of liquid to be 
injected into the patient which reduces 
possible human errors; and (3) use of plug- 
in modules for the different radionuclides 
which avoids the need for purchase of stan- 
dards and individual calibration in every 
nuclear medicine laboratory when new 
radionuclides are introduced in the future. 


SUMMARY 


An ionization chamber dose calibrator 
for bulk assay of millicurie levels of radio- 
activity and the automatic calculation of 
the volume of nuclide to be administered 
are described. Two versions are offered, a 
less expensive one with analog readout and 
a more expensive version with digital read- 
out. In both versions the design of chamber 
and circuits obviates the necessity of any 
calculation at all by the technician. 


Clyde M. Williams, M.D. 
Department of Radiology 
University of Florida 
College of Medicine 
Gainesville, Florida 32601 
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CLINICAL EVALUATION OF A NEW PORTABLI 
UNIT RADIOGRAPHIC TECHNIQUE* 
By KENNETH R. WING, D.M.D,t RUNE SOREMARK, D.M.D., O.D.,+ and 
BENGT HULTING, M.D.t 


NYKOPING, SWEDEN 


SIDE possibility of using radionuclide 
sources of x rays and/or low energy 
gamma rays for radiography was first 
demonstrated in 1948 by Spangenberg.” It 
was immediately obvious that their inde- 
pendence from electrical power would make 
these sources truly portable and their small 
size would make possible new positioning 
techniques with the source placed within 
body cavities.? Much of the early interest 
centered on thultum 1:70, but further in- 
vestigation revealed its impracticality due 
to the presence of hard beta radiation 
resulting in bremsstrahlung which reduces 
the contrast in the radiographs and in- 
creases the shielding requirements.*5:11.18 
Several comprehensive investigations of 
the suitability of available radionuclides 
as sources of radiation for radiography 
have been made.94!55 Iodine 125 has 
been recognized as being one of the more 
promising sources. The radiation is pre- 
dominantly 27 to 32 kev. x rays with small 
contributions of secondary x rays from the 
source material and unconverted 35 kev. 
gamma rays.'?5 This radiation is theo- 
retically ideally suited to radiographic 
examination of the Jaws and teeth and the 
smaller skeleton of the extremities. Radio- 
graphs of good contrast and detail have 
been made of the hand and the jaws. Pan- 
oramic radiographs of the teeth have been 
made with the source placed intraorally.'? 
Robbins and Land” first used Polaroid 
3000X 10X12 inch Land films with an 
intensifying screen for radiography in 1951. 
This low dosage technique has been success- 
fully applied to radiography in the operat- 
ing room and.in other situations in which 


rapid film processing is of advantage 
Polaroid 4X5 inch Land films ha: 
been used with intensifying and 

scopic screens for radiography witl 
results.?? While the 10X12 inch fil 
quire a large, electrically operate 
processor, the 4X 5 inch films requi: 
the hand operated Polaroid XR-7 
cassette for exposure and initiation 
development and are therefore easi 
able. 

Combination of a radionuclide 
with the Polaroid Land technique 
provide a truly portable radiograph: 
A pilot study has demonstrated th. 
bility of combining an iodine 125 ra 
source (Soremárk X-ray Unit) witl 
roid 4X5 inch Land films in a P 
XR-7 Land cassette with an intensif 
fluoroscopic screen.? The object 
present investigation was to assel 
portable radiographic units employ: 
iodine 125 source and the Polaroic 
technique and to critically evaluz 
effectiveness of these units as dia 
instruments. 


MATERIALS AND METHODS 


Two portable radiographic unit 
been assembled. The larger of the 2 : 
consists of a radionuclide source (So 
X-ray Unit), Polaroid 4X 5 inch Lar 
in a Polaroid XR-7 Land cassette ec 
with an intensifying or fluoroscopic 
and an examination table with hok 
both the source and cassette. The 
unit, exclusive of films and the sourc 
port shield, weighs approximately 
and requires a space 20X30 cm. T} 


* From the Swedish Research Council's Laboratory, Studsvik, Nykóping,T and the Radiology Department, Nykópin 
Nykóping,T Sweden. This investigation was supported in part by U.S. Public Health Service Post-Doctoral Fellowship 2 
Research. 


610-03 from the National Institute of Dental 


The Swedish Atomic Energy Company, Studsvik, Nyköping, Sweden, supplied the Soremark X-ray Unit. 
Films and cassettes were provided by Polaroid Corporation, Cambridge, Massachusetts, U.S.A. 
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lic. 1. A portable radiographic unit consisting of a radionuclide (iodine 
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25) source (upper left), Polaroid 


4X5 inch Land film in a Polaroid XR-7 Land cassette equipped with an intensifying or fluoroscopic screen 
(lower left), and a small examination table. A single Type 57 film packet is in place in the cassette and ready 
for exposure. The table has a cassette holder and an adjustable source holder with interchangeable co- 


lumnators. The unit is seen in use in Figure 3. 


top is 10 cm. high and the removable sup- 
port for the source holder is £o cm. long. 
The smaller radiographic unit (Fig. 2) 
is much simpler in design. The source 
holder is fixed directly to a Polaroid series 
100 Land camera back at a focus film dis- 


tance of 15 cm. An intensifying or fluoro- 
scopic screen is mounted on the inside of 
the light shield for the front of the camera 
back—a modification suggested by a simi- 
lar one of Howieson and Higgins? An 
8 film pack of Polaroid 3 1/4 X 4 1/4 inch 
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ic. 2. A portable radiographic unit consisting of the 
source and a source holder which is fixed directly 
to a modified Polaroid series 100 camera back. An 
intensifying or fluoroscopic screen is mounted on 
the inside of the light shield facing the film. An 8 


film pack of Polaroid Type 107 34X4} inch 
Land films is in place in the camera back. The 
source film distance is fixed at 15 cm. The unit is 
seen in use in Figure 3. 


Land films is used in the series 100 camera 
back. This unit weighs approximately 1 kg. 

The radiation source has been described 
in detail elsewhere??? The radionuclide 
used in this source is iodine 125 (I). The 
source used in the present investigation 
contained 300 mc at the outset. The source 
(focus) is less than o.5 mm. in diameter and 
is enclosed in a welded titanium capsule. A 
capsule shutter release cable is used to move 
the sealed source from behind its tantalum 
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radiation shield into the exposure positi 
An internal spring returns the source 
its shielded position. The radiation emit 
by this source, predominantly 22 to 35 k« 
has a first half value layer in aluminium 
approximately 1.8 mm. and produces ra 
graphs with a contrast scale which is « 
parable to that produced by a conventio 
roentgen ray tube running at approximat 
co kvp. 

In Figure 3, /7-C, the 2 units are she 
assembled and 3 positioning possibilities 
demonstrated. Exposures may be tu 
using any clock with a sweep second h: 
Removing the exposed film from the X 
cassette or the series 100 camera back 
tiates the developing process. A black 
white, positive print is ready for viewin 
1s seconds. The cassette or camera i 
may be used immediately for a new € 
sure. 

Test exposures with aluminum and 
per penetrometers as the objects were n 
using Polaroid Types 57 (ASA 3000) 
52 (ASA 400) Land films in an XR-7 
sette with Du Pont CB-2 Fluorosc 
Lightning Special, High Speed, Par S 
and Detail Combination screens in c 
to obtain relative exposure times with 
different film-screen combinations. Ri 
graphs of the fingers, thumb, hand, w 
forearm toes and foot of normal indivi 
were made with the faster film-screen 
binations in order to determine the p! 
exposure times and their variations. | 
a calibrated ionization chamber, the 
rates at various distances from the s 
in its exposure position were measured. 
skin doses incurred in making exposui 
the wrist in the posteroanterior po: 
with the portable radiographic unit ` 
Type 57 film and a Lightning 5i 
screen and with a conventional roe! 
ray tube and Kodak Kodirex film wer 
determined. Using the portable units 
the faster film-screen combinations, 1 
graphs were made of a series of 20 pa 
in whom fractures of the smaller bo: 
the extremities had been demonstrat 
conventional roentgenograms. 
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RESULTS 


Type 57 film with a CB-2 Fluoroscopic 
screen was shown to be the fastest combi- 
nation. Type 57 film with a Lightning 
Special screen is 4 times slower. Both the 
High Speed and Par Speed screens with 
Type 57 film require 16 times the exposure 
tor the CB-2 Fluoroscopic screen. The com- 
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lic. 3. Three of the many possible 
positioning techniques with the 2 
portable radiographic units: (4) 
dorsi-plantar exposure of the meta- 
tarsals; (B) lateral exposure of 
the mandible (unilateral, with the 
source positioned intraorally); and 
(C) posteroanterior exposure of 
the wrist. 


binations with Type 52 film require 8 to 10 
times the exposures for the corresponding 
combinations with Type 57 film. The ex- 
posure times using Type 57 film and a 
Lightning Special screen with the 300 mc 
source ranged from 6 seconds for an adult 
finger in the posteroanterior projection to 
11 minutes for an adult forearm in the 
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15 cm. In the second, a conventional roent- 
gen ray tube with 1 mm. additional Al 
filtration running at 45 kvp. was used with 
kodak Kodirex film (no screen) at a focus 
film distance of 7o cm. The doses mea- 
sured at skin level, 10 and 65 cm. respec- 
tively, were 13 mr for the portable unit 
technique and 385 mr (7.7 mr-mas.-!) for 
the conventional roentgenographic tech- 
nique. 

In Figures 4 through 7 appear radiographs 
of 4 of the patients with fractures of the 
smaller skeleton of the extremities. Each 
of the 4 1 radiographs was made using one 
of the portable units with either Type $7 

r Type 107 film and a Lightning Special 
screen. Using the 1odine 125 decay curve, 
the exposure times for the radiogr aphs have 
been normalized to the time of receipt of 
the source, at which time it contained 300 
mc iodine 125. These radiographs are rep- 





tc. 4. A lateral radiograph ot the left thumb with a 
chondroma and a healing fracture (arrows) of the 
first metacarpal. Technical factors: 300 mc iodine 
125; 12 seconds; 15 cm. focus film distance; Type 
£7 film; Lightning Special screen. 


lateral position. Thus, the only combina- 
tions with reasonable exposure times were 
the CB-2 Fluoroscopic and Lightning Spe- 
cial screens with Type 57 film ( Type 107 
film tor the series 100 camera back). 

The dose from the source in its exposure 
position fixed in the source holder with a 
proper columnator was 290 mr-min. ^! at 
4 €ni,.37 mrin at lo em. and 6.4 
mr.:min. ^! at 25 cm. As these measured 
doses contorm well to the "inverse-square" 
law, the dose may be expressed as 14 
mr-cm.*-min.!-me-!. Two techniques for 
ded radiographs of the wrist in the 
posteroanterior projection were compared 
with regard to the dose incurred in making 
comparable radiographs. In the first, the FIG. ES posteroanterior radiograph of the third 
manci sonce was Teed aah Type £7 anget; Fi nang en a HORE AAS) of the 
à ; middle phalanx. Technical factors: 300 mc iodine 
film in an XR-7 cassette with a Lightning 125; 6 seconds; 15 cm. focus film distance; Type 
Special Screen at a focus film distance of 107 film; Lightning Special screen. 
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resentative of the best of those obtained in 
this investigation. A comparison of the 
radiographs obtained using the portable 
unit technique with the original, conven- 
tional roentgenograms showed a marked 
difference in both contrast and definition 
in favor of the conventional roentgenogram 
(no screen medical film; 70 cm. focus film 
distance; 45-50 kvp.). In particular, frac- 
tures in which little or no dislocation of the 
bone fragments occurred were difficult to 
impossible to demonstrate with the portable 
unit technique. In several cases, blurring 
occurred due to subject movement during 
the long exposure times with the portable 
unit. Radiographs made with the CB-2 
Fluoroscopic screen were of such low reso- 
lution that thev could not be used for frac- 
ture diagnosis. 


DISCUSSION 


lodine 125 1s now available carrier-free 
in curie quantities at relatively low cost. 





Fic. 6. A posteroanterior radiograph of the right 
wrist with a fracture through the distal end of the 
radius (arrows) and avulsion of the styloid process 
of the ulna (arrow). Technical factors: 300 mc 
iodine 126; 25 seconds; 15 cm. focus film distance; 
Type 57 film; Lightning Special screen. 
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Fic. 7. A lateral radiograph of the right big toe with 
fracture (arrows) through the base of the distal 
phalanx. Technical factors: 300 mc iodine 125; 
Io seconds; 15 cm. focus film distance; Type 57 
film; Lightning Special screen. 


Sources of up to 500 mc can be made with 
a diameter (focus) of less than o.5 mm. 
The 60 day half life of iodine 125 represents 
a good compromise between the conflicting 
demands on such a source that it have a 
long useful lifetime and that it also have a 
high output from a small focus. With the 
exception of the low energy L rays and 
Auger electrons which can easily be filtered 
out, all of the radiation emitted in the dis- 
integration of iodine 125 is useful for radiog- 
raphy. The relative yield of iodine 125 is 
very high with approximately 140 useful 
rays being emitted for every 100 disintegra- 
tions. The source used in the present in- 
vestigation was prepared as silver iodide 
and, therefore, a small portion of the emitted 
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radiation is 22 kev. secondary K x rays 
from the silver.?:^ 

The Du Pont Lightning Special screen, 
which was selected as the best compromise 
with regard to image quality and exposure 
time, is an intensifying screen of high speed 
type (barium lead sulfate) which is espe- 
cially sensitive to low energy x and w 
radiation. Polaroid Types 57 and 107 Land 
films are panchromatic and can theretore 
be used effectively with all intensifying or 
fluoroscopic screens regardless of emission 
characteristics. The use of the Lightning 
Special screen with Types 57 and 107 films 
results in an intensification of approxi- 
mately 150 times, or a sensitivity approxi- 
mately 50 times that of Kodak Kodirex 
film (no screen), with radiation of the 
quality emitted by the iodine 125 source. 

This marked intensification is obtained 
at the expense of contrast and resolution in 
the radiograph (Fig. 4-7). The image 
quality is such that so-called hair-line 
fractures and all but the more extreme 
pathologic changes in bone (e.g., Fig. 4) 
will most likely go undetected. Despite this 
intensification, the exposure times with a 
300 mc source are relatively long. With 
time, exposure times must be increased 1n 
order to compensate for the loss of activity 
due to decay of the radionuclide. With 
lodine 125, the exposure times must be 
doubled every 60 days. Due to the long 
exposure times, blurring of the radiographs 
due to subject movement is a problem with 
this technique despite the fact that the 
examination table could easily be placed 
in such a way as to provide the most com- 
fortable position for the patient and that 
sand bags were used to assist the patient in 
holding still. As the source diameter is as 
large, the focus film distance as small, and 
the film-screen combination as fast as the 
demands on the image quality will allow, 
exposure times can be reduced or the use 
of slower film-screen combinations can be 
made possible only by using stronger 
sources. Due to the limitation which self- 
absorption (attenuation of the radiation 
within the source) places upon the source 
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thickness, a practical limit for the strength 
of sources 0.5 mm. in diameter or less is 
approximately 500—600 mc iodine 125, or 
less than twice the strength of the source 
used in the present investigation. 

While extensive use of these portable 
radiographic units ts precluded by these 
limitations, they should most certainly find 
use in situations in which diagnosis would 
otherwise be extremely cumbersome or even 
impossible. Their use in the operating room 
under anesthesia and in the fields of forensic 
medicine and materials inspection is not 
limited, as exposure times of several min- 
utes or more can easily be tolerated. Limita- 
tions of the use of these units on the basis 
of dose incurred by the patient are of minor 
importance as exposures 20 to 30 times 
those used in the present investigation can 
be made without exceeding the dose in- 
curred during a conventional roentgeno- 
graphic examination, 


SUMMARY: 


Two new portable radiographic units em- 
ploying a radionuclide (iodine 125) source 
and Polaroid Land films with an intensi- 
fying or fluoroscopic screen were assembled 
and evaluated clinically. 

The units are small, light in weight, sim- 
ple to operate and completely independent 
of both electrical power and darkroom 
facilities. 

The energy of the radiation emitted by 
the source, predominantly 22 to 35 kev., is 
best suited to the examination of the hand, 
wrist, forearm, foot, jaws (unilateral) and 
foreign bodies or calcifications in soft tissue 
masses. 

Of the film-screen combinations tested, 
Polaroid Types 57 or 107 Land films with 
a Du Pont Lightning Special intensifying 
screen were chosen as the best compromise 
of the conflicting demands for good image 
quality and reasonable exposure times with 
a source of limited output. 

The skin dose incurred by the subject 
with the portable units is less than 4 per 
cent of that for making comparable roent- 
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genograms with a conventional roentgen 
ray tube and Kodak Kodirex film. 

While many common tvpes of fractures 
can be detected using the portable radio- 
graphic unit. technique, the limit of the 
diagnostic usefulness of these radiographs 
lies short of the demonstration of fractures 
in which little or no displacement of the 
fragments has occurred. Blurring due to 
subject movement is also a problem as the 
exposure times are relatively long and must 
be increased with time to compensate for 
the decay of the radionuclide. 

Despite these limitations, these portable 
units should be quite useful in situations in 
which radiographic diagnosis would other- 
wise be impossible and, in addition, in the 
fields of forensic medicine and materials in- 
spection, where exposure times of several 
minutes or more can easily be tolerated. 


Kenneth R. Wing, D.M.D. 
Department of Prosthetics 
University of Umea 

School of Dentistry 
Umea 6, Sweden 
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OVARIAN CANCER WITH SPECIAL REGARD 
TO RADIOTHERAPY* 


PINIONS differ concerning the value 

of irradiation as a useful adjuvant to 
surgery in the treatment of ovarian carci- 
noma. Surgery appears to deserve its posi- 
tion as the keystone in the treatment of 
ovarian malignant tumors in all stages. It 
is necessary that, at laparotomy, the sur- 
geon outline in detail the disease. He should 
take multiple biopsies from areas suspicious 
of being involved bv the growth. 

The majority of clinicians agree that 
radiation therapv is of value in the pallia- 
tion of ovarian cancer, subjectively and 
objectivelv, 1n particular when the disease 
is localized to the true pelvis. Some gyne- 
cologists believe that radiotherapy, in addi- 
tion to surgerv, will improve the results, 
while others question the value of irradia- 
tion in prolonging life. 

Any attempt to analyze critically the 
reports in the literature on the value of 
radiotherapy is met with difficulty. Ovarian 
carcinoma is not an entity, and accurate 
comparison of therapeutic results cannot 
be made, unless the clinician takes into 
consideration the histologic type of the 
ovarian neoplasm. 

The International Federation of Gyne- 
cologists and Obstetricians and the WHO 
have proposed a histopathologic classifica- 
tion of the ovarian neoplasms. This classi- 
fication distinguishes germ cell tumors, 
teratomas, and hormone producing mesen- 
chvmal tumors as well as Brenner tumor 
and metastatic tumors from true ovarian 
epithelial tumors. Unfortunately, many 
clinicians include such tumors in the series 
of ovarian carcinomas. 


Dysgerminoma. This is a comparatively 
rare tumor which appears in young women. 
Pedowitz and Felmers have collected a 
large series of cases treated by hysterec- 
tomy and bilateral salpingo-oophorectomy. 
They present a $ vear cure rate of 33.3 per 
cent. At the Radiumhemmet we have 
chosen a combined treatment of surgery 
and irradiation to the area of the growth 
and the retroperitoneal lymph nodes. It is 
desirable that a careful examination of the 
whole abdomen be carried out at laparo- 
tomy. Alymphography may give additional 
information. The dysgerminoma is a radio- 
sensitive tumor. As a rule, 1t 1s not neces- 
sarv to exceed a dose of 2,000 rads given 
within 3 weeks. It is true that involvement 
of both ovaries occurs in 10 per cent of the 
cases. In our opinion, the psychologic fac- 
tor should be taken into consideration as 
the great majority of patients are less than 
30 years of age. Therefore, we avoid irra- 
diation of the normal ovary left in situ. In 
order to decrease the radiation dose to the 
normal ovary, it Is necessary to give super- 
or megavoltage irradiation. At Radium- 
hemmet, 64 cases of dysgerminoma have 
been treated prior to 1963. The $ vear cure 
rate amounts to 67.2 per cent. Six of 15 
patients with extrapelvic extensive metas- 
tases are free from disease. 

Granulosa cell tumor. This tumor has a 
potential degree of malignancy. Recurrences 
may appear first 10-20 years following 
surgical removal. Recurrences are more 
frequently seen in cases of sarcomatoid 
granulosa cell tumors than in those of cylin- 
droid or folliculoid types. We consider it 


* Presented by title at the Fifty-second-Annual Meeting of the American Radium Society, Coronado Island, San Diego, California, 
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important to treat a sarcomatoid granulosa 
cell tumor as an ovarian cancer. Therefore, 
radiation should be given in addition to 
surgery in all cases of sarcomatoid tumors. 
In cases of cylindroid and folliculoid granu- 
losa cell tumors it 1s questionable whether 
irradiation is of any value. However, in 
cases of recurrent tumors, preoperative ir- 
radiation with a dose of 3,000 rads will 
facilitate the surgical removal of the re- 
current growth. 

Epithelial ovarian tumors. Experience has 
shown that from a prognostic and thera- 
peutic point of view it is essential to sepa- 
rate tumors of low potential malignancy 
from obvious carcinomas, although the 
former neoplasms clinically behave as a 
carcinoma, give rise to metastases and 
ascites and may cause the death of the pa- 
tient. As a rule, clinicians do not distin- 
guish between these two categories of ma- 
lignant epithelial tumors. The author does 
not intend to discuss the histopathologic 
aspects; however, for pathologists, atten- 
tion should be called to the fact that it is 
not difficult to keep tumors of low poten- 
tial malignancy separate from obvious car- 
cinomas, destructively involving the con- 
nective tissue of the growth. The clinical 
course, prognosis and treatment are quite 
different in cases of low potential malig- 
nant tumors from those of an obvious car- 
cinoma. It 1s necessary to point out that 
the surgeon should send the whole tumor 
to the pathologist and not onlv pieces of 
the growth. This will facilitate an exact 
diagnosis. In the series of 924 cases of 
malignant ovarian tumors seen at the Ra- 
diumhemmet in the years 1958-1962, the 
tumor was of low potential malignancy in 
159 cases; z.e., 17.1 per cent. The treatment 
has been surgery. Radiation has been ad- 
ministered with orthovoltage therapy, at 
least in all cases with metastases in the 
pelvis or above the pelvis. The 5 year cure 
rate in all cases of low potential malignant 
tumors amounts to 55 per cent. 

A § year cure rate of more than 60 per 
cent has been achieved in 28 cases with 
extrapelvic metastases. The metastases in 
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cases of low potential malignant t 
grow superficially and have a good 
supply. Therefore, we do not consi 
necessary to exceed a dose of 2,000— 
rads in such cases. Intraperitoneal a 
trapleural application. of. radioactiv 
loidal substances, as gold or vttriun 
proved to be of value in such cases. 

In cases of obvious ovarian can 
seems, from a clinical, prognostic anc 
apeutic point of view, important to | 
the cases with regard to the histopath 
structures most frequently seen. The 
ence center of the WHO recommends 
ing the tumors in serous, mucinous, 
metrioid, mesonephric and concomita 
mors. The serous carcinoma is the 
common and also the most maligna 
the great majority of patients with : 
carcinoma, extrapelvic metastases ar 
at laparotomy. The endometrioid an 
sonephric carcinomas amount to abc 
per cent of the ovarian carcinomas. 
are frequently bilateral and give r 
metastases in the pelvis at an earlv 
Nlucinous tumors are less frequent th; 
endometrioid carcinomas. They giv 
to metastases comparatively late. N 
tases from mucinous carcinoma are 
times rather few. 

At the Radiumhemmet, 366 cas 
serous, 63 cases of mucinous, 201 ca 
endometrioid and mesonephric, an 
cases of concomitant and unclassifie 
vious carcinomas have been examined 
a view to treatment, in the years Ig 
1962 inclusive. Irradiation has beer 
ployed in combination with surgery. 
rule, the uterus was spared in ord 
apply radium to the uterine cavitv a 
this wav apply a rather heavy dose o: 
diation to the pelvis, where extension 
recurrences arising from ovarian c 
are most frequently seen, mainly i 
posterior and the anterior cul de sac. 

In the vears in question external iri 
tion at the Radiumhemmet could on 
given with orthovoltage therapy. Th 
of the fields was dependent on the cl 
findings. The dose applied varied fron 
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to case, according to the general condition 
of the patient, the age of the patient, the 
extension of the disease and many other 
factors. A maximum dose of 2,400 rads 
was given in 1 series to the lower abdomen. 
The corresponding dose to the upper ab- 
domen was 2,000 rads from external irra- 
diation. This radiation was onlv given in 
cases with extensive metastases. Provided 
the disease responded satisfactorily to the 
irradiation and the patient's general con- 
dition improved, the irradiation was later 
repeated, sometimes with the same dose, 
sometimes with a smaller dose. Conse- 
quentlv, a split technique has been used. 
Lenz has, in a brilliant way, studied several 
hundred cases of ovarian cancer treated at 
the Radiumhemmet. He has concluded that 
endometrioid and mesonephric sarcinomas 
have a better prognosis than serous carci- 
nomas. He believes that the former groups 
of tumors respond better to irradiation 
than the serous carcinomas. Lenz's impor- 
tant studies have been of great value for 
the further work carried out at Radium- 
hemmet. 

In the years 1958-1962, I have investi- 
gated in detail all cases of ovarian cancer 
treated during this period. Seven hundred 
and sixty-seven casesof obviousovarian car- 
cinoma have been examined with the view 
of therapy. As a rule, surgerv has been the 
initial therapy. In all cases irradiation has 
been administered postoperatively. Pre- 
operative irradiation has sometimes been 
given in patients with fixed ovarian tu- 
mors. Unfortunately, only conventional 
roentgen-ray therapy was available at the 
Radiumhemmet during these 5 vears. In 
order to estimate the value of radiation, I 
give the figures for cases with metastases 
or/and cases with incompletely removed or 
inoperable ovarian cancer. In 97 cases of 
obvious serous cancer, the disease was 
limited to the pelvis, but it could not be 
removed completely at surgery. The ; 
year survival rate among these 97 cases 
amounts to 23 per cent. Similar observa- 
tions were made in 93 cases of endometrioid 
and mesonephric carcinomas. The 5 year 
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survival rate in these 93 cases amounts to 
6o per cent. In 205 cases of serous carci- 
noma the cancer had given rise to extra- 
pelvic metastases. The survival rate in 
these 205 cases amounts to 4 per cent. In 
56 cases of endometrioid and mesonephric 
carcinoma extensive metastases were diag- 
nosed. The survival rate in these 56 cases 
amounts to 15 per cent. These results sup- 
port the observations by Lenz and speak 
in favor of the fact that endometrioid and 
mesonephric carcinomas respond better to 
irradiation. than. serous carcinoma. Muci- 
nous carcinomas are no doubt more benign; 
they are radioresistant, and therefore ex- 
tensive surgery is indicated for their treat- 
ment. 

The observations described serve as 
proof that therapy in ovarian carcinoma 
should be individualized. 

In more recent years the treatment of 
ovarian cancer at the Radiumhemmet has 
been applied along these established lines 
and will be continued as follows. 

In a great majority of ovarian carcino- 
mas surgery will be the initial treatment. 
The surgeon will outline in detail the ex- 
tent of the disease and, if possible, he will 
ask the pathologist to perform frozen sec- 
tions of biopsies taken during the course of 
laparotomy. Postoperative irradiation will 
be applied to all cases of obvious ovarian 
cancer provided the disease is completelv 
removed or the extension of the growth 
and its metastases is restricted to the pelvis 
or/and lower abdomen. An exception to 
this rule is mucinous carcinoma. A dose of 
45500 to 5,000 rads will be given to the lower 
abdomen and the pelvis through one an- 
terior and one posterior field, covering the 
whole area. The irradiation is done with a 
kilocurie cobalt 60 unit. The focus skin 
distance amounts to 80 cm. In addition to 
this radiation, radium is sometimes inserted 
into the uterus, if hysterectomy has not 
been performed. Such a treatment has 
proved to be of value, especially in cases in 
which the tumor is fixed in the true pelvis. 
Although it is not possible to present a 
series of cases treated for at least 5 years, 
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it is evident that irradiation is of consider- 
able value, especially in cases of endome- 
trioid and mesonephric carcinomas. 

In cases of ovarian carcinoma with me- 
tastases to the upper abdomen, the treat- 
ment will depend on the extension of the 
disease and on the condition of the patient. 
As a rule, one should not exceed a dose of 
2,000 to 2,500 rads to the upper abdomen. 
Two patients who received a dose of 3,500 
rads to the upper abdomen through one 
anterior and one posterior field covering 
all tissue including the kidneys, have de- 
veloped radiation nephritis. [In several 
cases we have given radiation to the upper 
abdomen and have protected the kidneys 
with lead shields. The results have been 
poor. The same holds valid for cases treated 
with the so-called strip technique recom- 
mended at the M. D. Anderson Hospital. 
As a matter of fact, this strip technique 
seems to us difficult to apply, especially as 
the configuration of the abdomen changes 
from day to day. 

Experimentally, it has been shown that 
the kidneys will support a dose higher than 
2,500 rads, if about one-third of the organ 
is not included in the radiation field. An ir- 
radiation of the upper abdomen, therefore, 
requires very careful planning. We have 
tried to increase the dose to the upper 
abdomen to a value of 3,500 rads. The irra- 
diation was given through one anterior and 
two lateral fields with the help of wedge 
filters. In 1964 and 1965, 18 patients with 
serous and $ patients with endometrioid 
ovarian cancer were treated with this tech- 
nique, in addition to the irradiation given 
to the lower abdomen and pelvis. In all the 
23 cases very extensive metastases were 
found in the upper abdomen. Six out ot the 
18 patients with serous carcinoma and 3 
of the 5 patients with endometrioid carci- 
noma are living and are in good health at 
s years following initial therapy. Two of the 
9 patients are suffering from intestinal com- 
plications: one has a colostomy, the other 
developed severe reaction of the small in- 
testine, necessitating resection of the lower 
ileum. A careful investigation of the kidney 
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function has been carried out in 4 of the 9 
living patients. No sign of kidney damage 
has been diagnosed. 

There is no doubt that extensive irradia- 
tion of the whole abdomen carries with it 
a risk of injury to the small bowel, to the 
colon and to the urinary tract. Several ot 
the patients treated with radiation to the 
lower abdomen and the pelvis are suffering 
from intestinal cramps and diarrhea, but 
many patients have practically no symp- 
toms at all, nor any discomfort. 

Chemotherapy has proved to be of great 
value, especially in cases of ovarian cancer 
of the serous type. We have not been satis- 
fied with the application of chlorambucil. 
For many vears we used tioThepa intra- 
venously. In the last 4 years L-phenyla- 
lanine mustard (alkeran) has been the drug 
mostly emploved in ovarian carcinoma 
with metastases above the umbilicus. The 
alkeran is administered intravenouslv in 
soo cc. dextran with a dose of 1-1.5 mg. 
alkeran per kg. body weight. We have not 
lost anv patients as a sequel of the alkeran 
treatment. Based on our experience, it is 
important to give the drug in such doses 
that very marked leukopenia and throm- 
bocvtopenia develop, since there 1s a corre- 
lation between the degree of toxicity and 
the effect on the cancer. The administration 
of alkeran is repeated many times depend- 
ing on the reaction of the blood, the general 
condition of the patient, and the local find- 
ings in the tumor. 

Chemotherapy can be combined with 
irradiation. It is difficult to decide how this 
combined treatment should be adminis- 
tered. In collaboration with hematologists 
and cytologists we have carried out studies, 
for instance, on the bone marrow. We have 
reached the conclusion that a combined 
treatment. should start with irradiation. 
After a dose of about 2,000 rads to the 
pelvis there is an increased number of me- 
gakaryocytes in the bone marrow of the 
sternum. We feel that this is the time for 
the application of chemotherapy in addi- 
tion to the radiation, provided that chemo- 
therapy is desirable. 
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In 1968, Munnell concluded that a sig- 
nificant improvement in 5 year survival is 
due partly to more aggressive and more 
extensive surgery. Many gynecologists and 
surgeons share his opinion. Many gynecol- 
ogists recommend the performance of ex- 
tensive surgery also in ovarian cancer fixed 
to surrounding tissues by firm adhesions. 
Munnell’s investigation of the cases treated 
at the Columbia University is of great in- 
terest, and I congratulate him on his study. 
However, I do not think that I can agree 
with his statement. Unfortunately, he has 
not subdivided the cases with regard to the 
various types of ovarian cancer. Therefore, 
the improved survival observed in his cases 
may be due to the fact that different types 
of tumors were treated in the periods of 
years. 

It has been our experience that extensive 
surgery in cases of oyarian cancer will lead 
to poor results. The effort to dissect such 
a carcinoma tends to disseminate cancer 
cells. An exception from this rule 1s muci- 
nous carcinoma. In the area of Stockholm, 
104 patients suffering from ovarian cancer 


fixed to the surrounding organs have been . 


operated upon by well trained gynecolo- 
gists. The surgeon tried to remove as much 
as possible of the tumor, although it was 
fixed to the pelvic wall, the sigmoid, the 
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urinary bladder, or other tissues. All these 
patients received postoperative irradiation. 
None of the patients survived 21 months 
and the great majority of them died within 
6 months following operation. In most of 
these cases the cancer was of serous type. 
The results are not better than the results 
observed in completely inoperable cases of 
obvious ovarian cancer. Therefore, we have 
recommended restriction of surgical inter- 
vention to an exploratory laparotomy. Ir- 
radiation has been applied with a dose of 
3,000 to 4,000 rads in 4 to 7 weeks. The 
second look operation has been carried out 
IO to 15 days following completion of ra- 
diotherapy. We have been astonished to 
find that the dissection of the growth was 
much easier to perform. Twenty out of 116 
patients with obvious carcinoma fixed to 
the surrounding organs have been treated 
with this technique, and have survived for 
more than 5 years. The results are by no 
means satisfactory, but we believe that 
preoperative radiotherapy should be tried 
in selected cases of ovarian carcinoma. 

This brief survey represents the present 
situation concerning the treatment of ovarian 
cancer in Sweden. 


H.-L. Korrmerer, M.D. 
Radiumhemmet 
Stockholm, Sweden 
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PROFESSOR ROBERT THORAEUS 
1895-1970 


ROFESSOR ROBERT THORAEUS, 

born on October 6, 1895, died on Sep- 
tember 11, 1970, in Stockholm. He was well 
known in the world of radiology—not only 
because of his invention of the composed 
x-ray filter which carries his name— but 
also because of his many important con- 
tributions to radiation dosimetry. 

Robert Thoraeus began working with 


Rolf Sievert in the physics laboratory of 
Radiumhemmet (later called the Institute 
of Radiophysics) in 1927 and he was faith- 
ful to this laboratory throughout his life. 
Investigations of qualitative and quanti- 
tative aspects of radiation beams became 
his major tasks and already in 1928, at the 
Second International Congress of Radiol- 
ogy, he presented his composite x-ray filter 
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—a considerable improvement in x-ray 
deep therapy. In 1932 he had successfully 
completed the design of a free-air ionization 
chamber which became for decades the 
basis for radiation dosimetry, not only in 
Sweden, but also in the other Scandinavian 
countries. 

Robert Thoraeus organized the national 
ambulatory supervision program for x-ray 
therapy in Sweden and was the head of this 
section of the Institute of Radiophysics 
until 1958. Due to his technical skill and 
deep knowledge in the field of radiation 
physics he was able to found a solid basis 
for radiotherapy in Sweden. His genuine 
competence was also utilized in many in- 
ternational intercomparisons of dosimetry 
standards and he was for many years an 
active member of Committee II of -the 
ICRU. 

In 1958 Robert Thoraeus was appointed 
head of a new department for clinical radia- 
tion physics and became thereby responsible 
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for the plans for expansion of the radio- 
therapy facilities at the Radiumhemmet— 
including additional Co®- units, accelera- 
tors and auxiliary equipment for more ac- 
curate radiotherapy. After his retirement 
in 1965 he showed an unimpaired interest 
in radiation dosimetry and as Emeritus he 
continued his scientific work until a few 
weeks before his death. 

Robert Thoraeus generously shared his 
genuine knowledge with his collaborators 
and many visitors. This gave him numerous 
true friends all over the world. They all 
recall the pleasure they had in experiencing 
his optimistic, openhearted and helpful 
working attitude and his strong personal 
interest in his friends. 

Rune WALSTAM 


Professor of radiation physics 
Radiofysiska institutionen 
Karolinska sjukhuset 

10401 Stockholm 60, Sweden 
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INTERNATIONAL REGIONAL CONGRESSES 
OF RADIOLOGY, 1971: 


AS INDICATED in the November 1970 

issue (p. 648) of the Journa, "AI. 
though the International Society of Radi- 
ology has not been concerned directly with 
the promotion of zonal activities, two large 
regional groups conduct regional congresses 
at intervals about midway between the 
International Congresses." These are the 
Inter-American Congress of Radiology, 
which will hold its Tenth Congress, May 
16—22, 1971 in San Juan, Puerto Rico, and 
the European Association of Radiology 
which will hold its Second Congress, June 
14-18, 1971 in Amsterdam, The Nether- 
lands. 

At the conclusion of the Twelfth Inter- 
national Congress of Radiology (Tokyo, 
1969), through the initiative of Professor 
Kempo Tsukamoto, President of the Inter- 
national Society of Radiology, a third re- 
gional group was formed, the Asian and 
Oceanian Society of Radiology, which will 
hold its First Congress, November 22-26, 
1971 in Melbourne, Australia. 


TENTH INTER-AMERICAN CONGRESS 
OF RADIOLOGY 

A preliminary announcement of the 
Tenth Inter-American Congress of Radiol- 
ogy, which will be held at the San Jeronimo- 
Hilton Hotel, in San Juan, Puerto Rico, 
May 16-22, 1971, was made in the May 
1970 issue (p. 202) of this JouRNAL. 

President Victor A. Marcial now extends 
a cordial invitation to all radiologists, allted 
scientists and friends to attend this meet- 
Ing. 

The meeting will afford a unique oppor- 
tunity for radiologists from countries in this 
Hemisphere to exchange scientific data, to 
make new acquaintances and visit with old 
friends, and to enjoy the natural beauty 
and tourist facilities of the Island. 

Puerto Rico, because of its location, lan- 
guage and culture, is the meeting center of 
the Americas. Its beaches, mountains, 


pleasant tropical climate, Latin hospitality 
and great scientific and economic progress 
offer the visitors.agreeable experiences. 

A very outstanding program has been 
arranged with a distinguished Faculty pre- 
senting varied subjects in Radiodiagnosis 
and Radiotherapy. There will be Panels, 
Symposia, Conferences, Courses and Free 
Presentations. 

The official Day-by-Day arrangements 
include: Saturday, May 15, arrival in San 
Juan; Sunday, May 16, the races at El 
Comandante, followed in the evening by a 
Welcome Reception; Monday and Tuesday, 
May 17 and 18, Scientific Sessions; Wednes- 
day, May 19, Free, Sightseeing of old and 
new San Juan; Thursday and Friday, May 
20 and 21, Scientific Sessions; Saturday, 
May 22, Proffered papers, Closing Cere- 
mony. 

After the meeting there will be 2 excur- 
sions: Extension A, St. Thomas, Virgin 
Islands, 4 days; and Extension B, the Ex- 
otic West Indies (Antigua, Barbados, Trin- 
idad), 9 days. 

The official travel arrangements to the 
Congress are sponsored by The American 
College of Radiology and made by Mr. 
Lee J. Kirkland of the Group Travel Ser- 
vices, Inc., 3537 Broadway, Kansas City, 
Missouri 64111. 

The Congress 1s held under the auspices 
of the Inter-American College of Radiol- 
ogy. Officers of the College are: President, 
Dr. Juan A. del Regato, Penrose Cancer 
Hospital, 2215 North Cascade Avenue, 
Colorado Springs, Colorado 80907; Secre- 
tary, Dr. Fernando G. Bloedorn, Boston, 
Massachusetts; and Treasurer, Dr. Mario 
Vuksanovic, Miami, Florida. The Council 
of the College will meet during the Con- 
gress. The United States is represented in 
the Council by Dr. Manuel Viamonte, Jr., 
University of Miami School of Medicine, 
Miami, Florida. 

The Program Committee is chaired by 
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Dr. Jimenez and the Vice-Chairman is Dr. 
Jesus. The radiodiagnostic portion of the 
program is headed by E. Torres Reyes; the 
radiotherapy section by Jose M. Tome; the 
nuclear medicine section by Aldo Lanaro; 
and the radiobiology and radiological phys- 
ics sections by Jose N. Correa. 

There will be scientific, technical and art 
exhibits. 

Full information can be obtained by 
writing Dr. H. Pagan Saez, Secretary, 
Tenth Inter-American Congress of Radi- 
ology, Puerto Rico Nuclear Center, San 
Juan, Puerto Rico 00935. 

Arrangements are being made through 
Mr. Lee J. Kirkland for group travel of 
members of the American College of Ra- 
diology. The headquarters hotel for the 
ACR members will be the beachfront 
Puerto Rico Sheraton. 


SECOND CONGRESS OF THE 
EUROPEAN ASSOCIATION 
OF RADIOLOGY 

The Second Congress of the European 
Association of Radiology will be held at the 
International Congress Centre RAI, Am- 
sterdam, Holland, June 14-18, 1971. 

Holland is renowned for its windmills, its 
unusual hydraulic engineering, its beauti- 
ful scenery and for its wide variety of cul- 
tural aspects, national customs and com- 
munities. It is also a fascinating mixture of 
rural countryside, and large bustling pop- 
ulated areas with many industries and 
harbors. 

Dr. J. R. von Roonen, President of the 
Congress, in issuing on behalf of the Or- 
ganizing Committee a 56 page booklet 
of the “Provisional Programme," extends 
a most cordial invitation to attend. To 
quote from President von Roonen's invita- 
tion: "It 1s a long time since an interna- 
tional congress of radiology was organized 
in the Netherlands; such a long time, that 
you may be wondering whether we have 
lost the ability to organize such an event. 
Our answer to this, undoubtedly, would be 
‘we will do our best’ to use the boyscouts' 
motto. And further we would add, dear 
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participant, come and convince yourself of 
our good intentions and our efforts to please 
you, and those accompanying you, both 
scientifically and socially." 

The range of subjects, which will. be 
covered at the meetings, includes: (1) Ra- 
diodiagnosis: A. Subjects for symposia: 
computers in diagnostic radiology; radio- 
logic investigation of the liver; angiography 
of the regio retroperitonealis. B. Subjects 
for scientific sessions: Roentgen examina- 
tion in organ transplantations; densito- 
metry, cinemetry and videometry; early 
diagnosis of malignant diseases; pathologi- 
cal anatomy and roentgen diagnosis; roent- 
genology of the Joints; radiological diag- 
nosis of the orbita and the orbital contents; 
prenatal diagnosis; congenital malforma- 
tions of the urinary tract; roentgenological 
investigations in the analysis of sterility; 
clinical physiological studies by x rays; 
roentgenologic examinations in centers of 
traumatology. (2) Radiotherapy and Phys- 
ics: practical dosimetric problems in radio- 
therapy; techniques of planning and irra- 
diation. (3) Radiotherapy and applied Ra- 
diobiology. (4) Radiotherapy: controlled 
clinical trials; tumors of the nasal sinuses; 
‘prophylactic’ irradiation; combination of 
surgery and radiotherapy; indications for 
electron or neutron therapy; radiotherapy 
of relatively radioresistant tumors; failures 
and complications in radiotherapy. (5) Nu- 
clear Medicine: dose calculation; dynamic 
studies; radioisotope scintigraphy; radio- 
pharmaceuticals; radioisotope angiography. 
(6) Physics. (7) Technique. (8) Radiobiol- 
ogy. (9) Teaching; and (10) Professional 
Organization. 

In presenting such an elaborate program, 
certain innovations will be made. For ex- 
ample, speakers of the age group of pref- 
erably 30-50 years will be selected, as they 
form a group of radiologists of whom, in 
general, it may be said that their scientific 
activities are at their optimum. Further- 
more, much time will be reserved for re- 
view sessions and instruction courses. The 
former are intended for general orientation 
on the developments in a certain field; the 
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latter more for instruction in a specific re- 
search method or in special diseases, which, 
because of their rarity, make it difficult to 
obtain experience (for example bone tu- 
mors). 

The proceedings, with the full text of all 
invited papers which have been handed 
over during the Congress, will be published 
within 8 months of the Congress. 

The official languages of the Congress are 
English, French and German. Simultaneous 
interpretation from and into these lan- 
guages will be provided in three halls. 

On the occasion of the Congress a sci- 
entific exhibition will be arranged in the 
Congress building. A technical exhibition 
will be arranged in the ‘Zuidhal’ and 
"Westhal' of the Congress building. There 
will also be an exhibition of books and 
periodicals, pertaining to the fields of Radi- 
ology and allied Sciences. 

The Social Events are most attractive. 
Unless stated otherwise, excursions will be 
made by coach which will depart from and 
return to International Congress Centre 
RAI. 

The Day-by-Day arrangements are as 
follows: Monday, June 14: Opening session 
for members and accompanying persons 
and an informal get-together: Tuesday, 
June 15: Sight-seeing tour of Amsterdam, 
for accompanying persons, Film evening 
for members and accompanying persons, 
special films, giving an impression of the 
Netherlands and its culture, will be shown; 
Wednesday, June 16: A choice of seven 
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excursions for accompanying persons, to 1. 
Aalsmeer and Muiderslot Castle, 2. The 
reclaimed land of the former Zuiderzee, 3. 
Holland-Waterland, 4. Hoorn and Enk- 
huizen: old towns on the former Zuiderzee, 
5. Dordrecht and the Kinderdijk Wind- 
mills, 6. Katwijk and Noordwijk: walk on 
the beach and 7. Noordwijkerhout and 
Noodwijk: walk through the dunes and in 
the evening for members and accompany- 
ing persons, a special concert by the 'Con- 
certgebouw' Orchestra under the baton of 
Bernard Haitink, followed by a Reception 
in the ‘Rijksmuseum’; Thursday, June 17: 
A choice of 9 excursions for members and 
accompanying persons: 1, The Hague; 2. 
Rotterdam; 3. Gouda; 4. Haarlem; 5. 
Leiden; 6. Delft; 7. Vecht and Haarzuylen; 
8. Show of old costumes in 'Duivenvoorde' 
Castle; and 9. Fashion Show in the Hague; 
Friday, June 18: Dutch Soirée for mem- 
bers and accompanying persons. Instead of 
the customary banquet, Dutch Soirée has 
been planned at the International Congress 
Centre RAI. The host for this evening will 
be Agfa-Gevaert, Antwerp-Leverkusen, 
who will provide special Dutch dishes and 
drinks, together with cheerful and varied 
entertainment. 

The Secretariat before and after the 
Congress is c/o Holland Organizing Centre, 
16 Lange Voorhout, The Hague, the Nether- 
lands. The Secretariat during the Congress 
is International Congress Centre RAI, 
Europaplein, Amsterdam, the Netherlands. 
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NEW OFFICERS OF THE RADIOLOGICAL 
SOCIETY OF NORTH AMERICA 

At the Fifty-sixth Annual Meeting of the 
Radiological Society of North America 
held November 29-December 4, 1970, at 
the Palmer House in Chicago, Illinois, the 
following officers were elected: President- 
Reynold F. Brown, M.D., San Francisco, 
California; President-Elect-Herbert M. 
Stauffer, M.D.,* Philadelphia, Pennsyl- 
vania; First Vice-Presidenit-E. Richard 
King, M.D., Richmond, Virginia; Second 
Vice-President-Sidney W. Nelson, M.D., 
Columbus, Ohio; Third Vice-President- 
Lucy F. Squire, M.D., New York, New 
York; Secretary-Maurice D. Frazer, M.D., 
Lincoln, Nebraska; Treasurer-Harold O. 
Wyckoff, Ph.D., Rockville, Maryland; and 
Historian-Howard P. Doub, M.D., Detroit, 
Michigan. 

The Chairman of the Board of Directors 
is David S. Carroll, M.D., Memphis, Ten- 
nessee. 

The Gold Medal of the Society was 
awarded to Cesare Gianturco, M.D., Ur- 
bana, Illinois. 

The Fifty-seventh Annual Meeting of 
the Society will be held at the Palmer 
House in Chicago, Illinois, November 28— 
December 3, 1971. 


EIGHTEENTH ANNUAL AFIP COURSE 
IN ORAL PATHOLOGY 

This course, which will be held March 
1—5, 1971, provides dentists, physicians and 
trainees in oral and general pathology with 
a fundamental knowledge of various as- 
pects of oral disease, and brings them 
abreast of recent developments in this field. 

It is presented by specialists in oral and 
general pathology, oral surgery, periodon- 
tics, dental research and cancer investiga- 
tion. 

Developmental disturbances of the head, 
neck and oral region, inflammatory diseases 


* Deceascd, December 18, 1970. 


ITEMS 


of the oral mucosa and Jaws, the oral man- 
ifestation of certain systemic diseases and 
neoplasms of the oral cavity and related 
structures are discussed in detail and their 
clinical, roentgenographic and microscopic 
characteristics illustrated. 

Lectures are correlated with case pre- 
sentations and microscopic slide seminars 
and will be held at evening sessions. 

The course is open to both civilian and 
military dentists and physicians. Early ap- 
plication 1s advised. 

To apply, contact The Director, Armed 
Forces Institute of Pathology, ATTN: 
MEDEM-DE, Washington, D.C. 20305. 


NEONATAL RADIOLOGY SEMINAR 


The University of Wisconsin Medical 
Center in conjunction with the St. Mary's 
Hospital Medical Center 1s pleased to an- 
nounce the Second Annual Neonatal Ra- 
diology Seminar which will be held April 
15-17, 1971, at The Wisconsin Center, 
Madison, Wisconsin. 

The seminar is a comprehensive course 
covering all aspects of radiologic diagnosis 
of diseases of the newborn. 

The Guest Faculty includes: David H. 
Baker, M.D.; N. Thorne Griscom, M.D.; 
John L. Gwinn, M.D.; Victor G. Mikity, 
M.D.; and Leonard E. Swischuk, M.D. 

The Program Chairman is Richard L. 
Wesenberg, M.D., Pediatric Radiologist, 
St. Mary's Hospital Medical Center, Mad- 
ison, Wisconsin. 

Early reservations are advised as regis- 
tration is limited. 

For further information please write to: 
Coordinator of Postgraduate Medical Ed- 
ucation, The Wisconsin Center, 702 Lang- | 
don Street, Madison, Wisconsin 53706. 


CORNELL UNIVERSITY MEDICAL 
COLLEGE 


Two Postgraduate Courses will be given 
under the sponsorship of the Department 
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of Radiology, Cornell University Medical 
College, in April 1971. 

1. Postgraduate Course in “Radiology 
of the Abdomen,” April 22, 23, 24, 1971, 
consisting of the following topics: Inflam- 
matory Disease of the Abdomen; Vector 
Concept in Localization of Abdominal 
Masses; Pathology of Abdominal Masses; 
Renal, Adrenal and Other Extraperitoneal 
Tumors; and Abdominal Trauma. 

The Guest Faculty includes: Murray G. 
Baron, M.D., Morton A. Bosniak, M.D., 
Arthur R. Clemett, M.D., Richard M. 
Friedenberg, M.D., Alexander Gottschalk, 
M.D., Peter G. Herman, M.D., James J. 
McCort, M.D., and Wilhelm Z. Stern, 
M.D., in addition to the Local Faculty. 

2. Postgraduate Course in "Bone and 
Joint Radiology," April 26, 27, 28, 1971, 
with the following subjects: Basic Anatomy 
and Physiology of Bone; Osteoporosis, 
Osteomalacia; Hyperparathyroidism 1^, 2°, 
3°; and other miscellaneous subjects. 

The Guest Faculty of this course in- 
cludes: Harold G. Jacobson, M.D., William 
Martel, M.D., John E. Moseley, M.D., 
Alex Norman, M.D., and Elias Theros, 
M.D., supplementing a large Local Faculty. 

For further information please contact: 
John A. Evans, M.D., Department of 
Radiology, Cornell University Medical Col- 
lege, 1300 York Avenue, New York, New 
York 10021. 


AMERICAN ASSOCIATION OF 
PHYSICISTS IN MEDICINE 

The Second AAPM Summer School is to 
be held at Trinity University, San Antonio, 
Texas, July 11-17, 1971, immediately fol- 
lowing the AAPM Annual General Meet- 
ing in Houston, Texas. 

The School is intended to cover in depth 
various physical aspects of Diagnostic Ra- 
diology. Enrollment is limited. 

Further information can be obtained 
from Dr. N. Suntharalingam, Stein. Re- 
search Center, Department of Radiology, 
Thomas Jefferson University Hospital, 
Philadelphia, Pennsylvania 19107. 
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NATIONAL ACADEMY OF SCIENCES: 
NATIONAL RESEARCH COUNCIL 

The National Academy of Sciences-Na- 
tional Research Council invites submission 
of current data on somatic, genetic, and 
environmental effects of low-level ionizing 
radiation, including effects on human 
growth and development. This material is 
requested whether or not it has been pub- 
lished. Work in progress which is yet to be 
reported is of particular interest. The re- 
quest 1s made in order to assist an ad- 
visory committee of the National Research 
Council in its deliberations concerning ion- 
izing radiation effects upon human pop- 
ulations. 

Under the auspices of this committee, 4 
subcommittees will evaluate the data ob- 
tained. 

The 2 year study, begun in the Fall of 
1970, is being directed by Cyril L. Comar, 
Professor and Head of the Department of 
Physical Biology, New York State Veter- 
inary College, Cornell University. The 4 
subcommittees and their chairmen, all 
members of the advisory committee, are: 
Somatic Effects, Arthur C. Upton, Dean, 
School of Basic Health Sciences, State Uni- 
versity of New York at Stony Brook; 
Genetic Effects, James F. Crow, Professor 
and Chairman, Department of Medical 
Genetics, University of Wisconsin, Mad- 
ison; Environmental Effects, Dr. Comar; 
and Effects on Growth and Development, 
Samuel P. Hicks, Professor of Pathology, 
University of Michigan Medical Center. 

The study is being supported by the U.S. 
Department of Health, Education and Wel- 
fare. 

Please send the material to the Division 
of Medical Sciences, Attention: Dr. A. W. 
Hilberg, National Academy of Sciences, 
2101 Constitution Avenue, Washington, 
D.C, 20418. 


THE FACULTY OF RADIOLOGISTS 
Regulations for the Twining Medal 


A prize of £50 will be awarded every 
second year to a Fellow of the Faculty of 
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Radiologists. It will be awarded alternately 
to a diagnostic radiologist and to a radio- 
therapist. At the time of submitting the 
entry, the Fellow must be of less than 6 
years’ standing. He should present a paper 
or papers describing the work carried out 
by him. 

The conditions of the Award are: (1) the 
paper or papers must be the original work 
of the applicant; (2) the work must have 
been done at some time within the 6 
years preceding the date of the application; 
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and (3) the material submitted may in- 
clude published work or an M.D. or Ph.D. 
thesis. If a joint paper is submitted the ap- 
plicant must state clearly the part of the 
work carried out by himself. 

In 1971 applications from Fellows who 
are radiotherapists will be considered, and 
should be submitted to the Warden of the 
Fellowship of the Faculty of Radiologists, 
at the Royal College of Surgeons, Lincoln's 
Inn Fields, London, WC2A QN by Sep- 
tember 30, 1971. 
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A Textr-Boox or X-Ray Diacnosis. Volume 
V: The Pelvis and the Abdomen. By British 
authors in six volumes. Fourth edition. 
Edited by S. Cochrane Shanks, C.B.E., 
M.D., F.R.C.P., F.F.R., Consulting Radi- 
ologist, University College Hospital, London; 
and Peter Kerley, C.V.O., C.B.E., M.D., 
F.R.C.P., F.F.R., Consulting Radiologist, 
Westminster Hospital and the National 
Heart Hospital, London, England. Cloth. 
Pp. 524, with 423 figures. Price, $22.00. 
W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa. 19105, 1970. 


'This reviewer was brought up during his 
early training in radiology on previous editions 
of the British authors. The book, and the sec- 
tion on the alimentary tract, was one of the 
highlights of required reading. It was instruc- 
tive, beautifully written and well illustrated. 

The present volume has not changed as fast 
as the times have changed. The language ts still 
beautiful, the prose reads well, but many of the 
illustrations have not changed. The interesting, 
somewhat patronizing and chatty style of writ- 
ing does not contain enough up-to-date infor- 
mation; many of the illustrations are not of the 
quality expected in a modern text. 

'There is an insufficient coverage of important 
and new conditions, and overindulgence with 
other conditions, such as “‘cecal stasis,” “colic 
constipation," “rectal constipation," etc. 

Many of the authors' statements are overly 
dogmatic, particularly in the discussion of 
techniques for demonstration and study of 
hiatus hernias. Advocacy of the use of inflated 
Foley balloons inside colostomies does not 
agree with present day experience and practice 
in most of the Western world. 

The authors’ tendency to coin words like 
“raspberry thorn fissuring,” “rose thorn type 
of fissuring" and “‘mamillation” in describing 
colonic ulceration is a refreshing example of 
“nuts and bolts” descriptive terminology in 
diagnostic radiology: they are not the most 
instructive. The treatment of “disaccharide” 
deficiency, where the authors are studying dis- 
accharidase deficiency, also falls in this cate- 
gory. 

The treatment of Zollinger-Ellison syndrome, 
or esophageal motility disorders, is not up-to- 


date. Also, there is no mention of Fleischner’s 
important work, and there is no section on the 
pancreas and arteriography. 

Despite omission of these more recent con- 
tributions to the radiologic litera-ure, the book 
is highly recommended. 


ALEXANDER R. Marcuis, M.D. 


BOOKS RECEIVEL 


RapioLocic Ciinics or NORTH AMERICA. Sympo- 
sium on Diagnosis of Tumors of the Head and 
Neck. Guest Editor, Gerald D. Dodd, M.D. De- 
cember, 1970, Volume VIII, No. 3. Cloth. Pp. 211, . 
with many illustrations. W. B. Saurders Company, 
West Washington Square, Philadelphia, Pa. 
19105, 1970. 

EINFÜHRUNG IN DIE RóNTGENDIAGNOSTIK. By Um- 
berto Cocchi, Peter Thurn, and Egon Bücheler. 
Cloth. Pp. 426, with 508 illustrations. Price, DM 
s9.-. Georg Thieme Verlag, Stuttgart. In U.S.A. 
and Canada, Intercontinental Mecical Book Cor- 
poration, New York, N. Y. 10016, -970. 

Heart SIZE DETERMINATION BY PHOTOFLUOROG- 
RAPHY. By Kaarina Touru-Kaisia, Institute of 
Roentgen Diagnostics, Helsinki University Cen- 
tral Hospital, Finland. Paper. Pp. 96, with some 
figures. Price, Sw. Kr. 357. Acta Radiologica, 
Supplementum 295. Acta Radiologica, Box 2052, 
Stockholm 2, Sweden, 1970. 

OroscLeRosis: A TOMOGRAPHIC-CLINICAL STUDY. By 
Hans Rovsing, Department of Diagnostic Radiol- 
ogy, Rigshospitalet, Copenhagen, Denmark. Pa- 
per. Pp. 143, with some figures. Price, Sw. Kr. 
35:-. Acta Radiologica, Supplemertum 296. Acta 
Radiologica, Box 2052, Stockholm 2, Sweden, 
1970. 

POPULATION SCREENING FOR FEMALE Breast Tu. 
MOURS: A CLINICAL INVESTIGATION IN MALMÖ, 
1966 AND 1967. By Per Langeland, Department of 
Radiotherapy, General Hospital, Malmó, Sweden. 
Paper. Pp. 72. Price, Sw. Kr. 35> Acta Radio- 
logica, Supplementum 297. Acta Radiologica, 
Box 2052, Stockholm 2, Sweden, 1970. 

EFFECT or CYSTEINE ON CHROMOSOM= ABERRATIONS 
INDUCED By RADIATION or Human LYMPHOCYTES 
IN Vrrro. By Johan Edgren, Folkbalsan Institute 
of Genetics, and the Radiotherapy Clinic of the 
University Central Hospital, Helsinki/Helsing- 
fors, Finland. Paper. Pp. 76. Price, Sw. Kr. 30:-. 
Acta Radiologica, Supplementum 298. Acta Ra- 
diologica, Box 2052, Stockholm 2, Sweden, 1970. 

SELECTIVE ANGIOGRAPHY OF THE LEkrr Gastric 
ARTERY. By Rune Sundgren, Roentgendiagnostic 
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Department, University Hospital, Lund, Sweden. 
Paper. Pp. 100, with many illustrations. Price, 
Sw. Kr. 35:-. Acta Radiologica, Supplementum 
299. Acta Radiologica, Box 2052, Stockholm 2, 
Sweden, 1970. 


SCIENTIFIC PUBLICATIONS: FROM EASTMAN KODAK 


LABORATORIES. Section I, 1969: Organic Chemis- 
try, Polymer Chemistry, Biological Chemistry. 
. Paper. Pp. 103. Section II, 1969: Analytical Chem- 
istry, Physical Chemistry, Chemical Engineering. 
Paper. Pp. 131. Section III, 1969: Physics, Mathe- 
matics, Engineering. Paper. Pp. 119. Section IV, 
1969: Photographic Science and Technology. 
Paper. Pp. 113. Published by Department of In- 
formation Services, Research Laboratories, East- 
man Kodak Company, Rochester, N. Y. 14650, 
1970. 

Brotocic Rexativiry. By E. R. N. Grigg, M.D. 
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Cloth. Pp. 257, with many figures. Price, $9.50. 
Amaranth Books, Box 50392, Chicago Ill., 60650, 
1967. 

Progress ÁGAINST CANCER, 1970: a Report by the 
National Advisory Cancer Council. Paper. Pp. 98, 
with many figures. Price, $1.75. Superintendent 
of Documents, U.S. Government Printing Office, 
Washington, D. C. 20402, 1970. 

3RD INTERNATIONAL SYMPOSIUM ON ASTHMA AND 
CHRONIC BRONCHITIS IN CHILDREN AND THEIR 
Prognosis into ADULT Lire, Davos, Switzerland, 
Oct. 23-24, 1969. Edited by F. Suter, Davos, 
Switzerland. Meeting on Disodium Chromoglycate 
(Intal/Lomudal®), Davos, Switzerland, Oct. 25, 
1969. Edited by R. E. C. Altounyan, Leicester- 
shire, England. Paper. Pp. 371, with many figures. 
Supplementum to Volume 27, 1970, of Respiration. 
S. Karger, Basel, Switzerland, 1970. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


Unsrrep STATES or AMERICA 


American Rogenroen Ray SocrerY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Sheraton Hotel, 
Boston, Mass., September 28-October 1, 1971. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Jerome M. Vaeth, Saroni Tumor Institute 
1600 Divisadero St., San Francisco, Calif. 94115. Annu 
meeting: Mexico City, Mexico, March 15-18, 1971. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Seer -Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Hl., November 28-December 4, 
1971. 

rele CorLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: St. Louis, Mo., 
Chase-Park Hotel, March 30-April 3, 1971. 

Section on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga., 30322. Annual meeting: Atlantic City, 
N. J., June 2024, 1971. 

ÁugRICAN BOARD or IOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. ssgo1. 

Oral examinations will be held in the following cities 
during the next V i Bal Harbour, Fle., June 7-11, 
1971, Americana Hotel; Dallas, Tex., Dec. 6—10, 1971, 
Statler-Hilton Hotel; Washington, D.C., June 5-9, 1972, 
Washington-Hilton Hotel; and Atlanta, Ga., Dec. 4-8, 
1972, Sheraton-Biltmore Hotel. 

ritten examinations are scheduled in June of each 
year in 13 large centers, and applications must be re- 
ceived in the Board Office before Sept. 30 of the year 
preceding the one in which the candidate wishes to be 
examined. The written examinations this year will be 
held on June 19, 1971. 

Deadline for filing applications for any examination 
in 1972 1s September 30, 1971. 

AMERICAN ASSOCIATION OF PHYSICISTS IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical Coll 
230 N. Broad St, Philadelphia, Pa. 19102. Annua 
meeting to be announced. 

AMERICAN SOCIETY oF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Porardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 

AMERICAN TUE irc a IN urget 
Secretary, F. J. Fry, M.Sc., Bioacoustics ., University 
of Illinois, Urbana, Il. 

AMERICAN SOCIETY oF NEURORADIOLOGY 
Secretary-Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
14215. 

THIRTEENTH INTERNATIONAL CONGRESS or RADIOLOGY 
Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTH INTER-AMERICAN Conoress or RADIOLOGY 
Counselor for the United States, Dr. Manuel Viamonte, 
Jr» University of Miami School of Medicine, Jackson 

emorial Hospital, Miami Fla, 33136. 

President, Dr. Victor A. Marcial, Puerto Rico Nuclear 
Center, Caparra Heights Station, San Juan, Puerto Rico 
00935. 

Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos- 


pital, 2215 North Cascade Ave., Colorado Springs, Colo. 


SECOND CONGRESS oF THE EUROPEAN ASSOCIATION OF 
Rapio.oey. 

President, Professor Dr. J. R. von Roanen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, c/o Holland pine Centre, 16 Lange 
Voorhout, The Hague, The Netherlands. Congress 
Meeting: Amsterdam, The Netherlards, June 14-18, 
1971. 

FIRST ASIAN AND OCEANIAN Conaress oy RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. Meeting: Melbourne, Aus- 
tralia, Nov. 22-26, 1971. 

ALABAMA CHAPTER or ACR 
Secretary, Dr. William V, Weldon, Medical Arts Building, 
Birmingham PR Ion Meets time and place of Ala- 
bama State Medical Association. 

ALAsKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. PRU EO Ene Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AxzizoNA RADIOLOGICAL SoctETY, Caaprar or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

ARKANSAS CHAPTER OF ACR 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. ot 
Arkansas Medical Center, Little Rock, Ark. 72201. Meets 
twice annually, the Spring Meeting being in conjunction 
with and at the place of the State Medical Association. 

Association oF Universrry RADIOLOGISTS 
Secretary-Treasurer, Dr. Elliott C. Lasser, University 
Hospital of San Diego County, San D.ego, Calif. 92103. 
Annual Meeting: Durham, N. C May 135-15, 1971, wi 
the Duke University and University of North Carolina 
Radiology Departments serving, as co-hosts, 

ATLANTA IOLOGICAL SOCIETY 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets on four Thursday eve- 
nings during the academic year at a time announced in 
early September of each year, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. Has USAH Bad Cannstatt, APO 29154, New York, 
N. Y. Meets quarterly. 

BrLockiEy RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

Biurarass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
Physicist, University of Kentucky, Lexington, Ky. 
40506. The Society meets once each month during the 
school year. 

Bronx Raprotoaicar Socrgry, New Youre SraATE, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. David Bruce Hayt, 600 E. 
233rd St., Bronx, N. Y. 10466. Meets 4 times a year. 

BROOKLYN RADIOLOGICAL SOCIETY 
Seeretary-Treasurer, Dr. Kenneth B. Robinson, 301 E 
75th St., Apt. 11-A, New York, N.Y. 10021. Meets first 

hursday of each month, October through June. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Glen M. Ebersole, 405 Spring St., James- 
town, N.Y. 14701. Meets second A evening each 
month, October to May inclusive, at University Club. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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CALIFORNIA RADIOLOGICAL Society, CALIFORNIA CHAPTER 


of ACR 
Secretary-Treasurer, Dr. John L. Gwinn, Childrens Hos- 


pital of Los Angeles, P.O. Box 54700, Los Angeles, Calif. 


Ca VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C.. at 
12230 P.M. 

Crenrrat New Yorx Rapio.oaicar SociETY 
re e Dr. David N. Cheris, Communi 
Gen Hospital of Greater Syracuse, Broad Roa ; 
Syracuse, N. Y. 13215. Meets first Monday each month 
October through May. 

CzgNrzAL Ono IOLOGICAL SOCIETY 
Secretary, Dr. James V. Blazek, 2586 Lane Rd., Colum- 
bus, Ohio 43220. Meets second pair in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

CuricaAGo RoENTGEN SOCIETY 
Gecretary- Treasurer, Dr. William T. Moss, 250 E. Supe- 
ror St, Chicago, Ill. 60611. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, i. 

CLEVELAND RADIOLOGICAL SOCIETY 


Secretary-Treasurer, Dr. Daniel E. Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
pw. on fourth Monday of October, November, January, 


February, March and April. 

CoLoraDo IOLOGICAL SOCIETY, CHAPTER or ACR 
Flt Dr. Marvin L. Daves, Univ. of Colorado 
Medical Center, 4200 E. Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Connecticur VALLEY RAptoLooic SociETY 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

DaLLas-Forr Wozrgu RapioLocicaL Sociery 
Secretary-Treasurer, Dr. V. V. Kirby, 1722 Spring Lake Dr., 


ipe Mare Tex. 76010, Meets the Monday of every 
month at 6:30 P.M., at the Cita Inn, Arlington, 


Tex. 

De.taware Caaprer or ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 
Center, Wilmington, Del. 19899. 

East Bay RapIOLocicaL Society 
Secretary-Treasurer, Dr. S. Walter Kran, Doctors’ Hos- 

ital of San Leandro, 13855 East 14th St., San Leandro, 
alif. 94578. Meets first Thursday each month, Oct. 
through May, at University Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

FLoxrA RaproroaicAL Socigry, CuaprER or ACR 
Secretary, Dr. Wm. F. Lindsey, 1215 Hodges Dr., 
Tallahassee, Fla. 32303, Meets twice annually, in the 
spring with theannual StateSociety Meetingandin the fall. 


FLorma West Coast RADIOLOGICAL IETY 


Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 


and November. 

GEORGIA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Walker Harris, The Medical Center 
Columbus, Ga. 31902. Meets in spring and fall at Annual 
State Society Mene 

GREATER CINCINNATI IOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER Lovuisvitte RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami IOLOGICAL SOCIETY 
Vie ee: Dr. John Kathe, North Shore Hos- 
pital, Miami, Fla. 53150. Meets monthly, third Wednes- 
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day at 8:00 P.M. at various member hospitals, Miami, Fla. 
Greater Sr. Louis Soctery or Rapro.ogisrs 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 
Hawan RanioLocicaL Socirery, Coarter or ACR 
Secretary-Treasurer, Dr. Virgil R. Jobe, Jr., 888 South 


: King St., Honolulu, Hawaii 96813. Meets third Monday 
of each month at 7:30 P.M. 
Hearts Prysics SocieTY 
pelt Toni H. Pingel, on ae Cds 
. ve., Argonn 0439. u eeting: 
Waldorf Astoria Hotel, ew York City, July 11-15, 


I97I. 

Hoseron RADIOLOGICAL SOCIETY 
Secretary, Dr. Kenneth M. Jensen, 1615 St. Joseph Prof. 
Bldg., Houston, Texas 77002. Meets fourth Monday of 
each month, except June, July, A t and December, at 
6:00 P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. Une 

Ipamo Strate RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Hugh P. Smith, Jr., 130 E. Bannock, 
Boise, ld. 83702. Meets in the spring and fall. 

ILLINOIS RADIOLOGICAL , inc., CaAPTER or ACR 
Secretary, Dr. Jack L. Melamed, 1230 Sunset Rd. 
Winnetka, Ill. 60093. Meets in the spring and fall. 

InpianaA Rogntcen Socrery, Inc., CHAPTER or ACR 
iau Dr. Dale B. Parshall, art General Hos- 


pital Box 1329, Elkhart, Ind. 46514. 

Iowa KaAptoLociCcAL Socisry, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Rapids, Iowa 52402. Luncheon and 


business meeting during annual session of Jowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Wm. R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

KENTUCKY oe ee o RN TN. 
Secretary- Treasurer, Dr, Joan e, 402 Heyburn 
Pide: Louisville, Ky. 40202. Meets in April and Sep- 
tember 


Kixos County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg, 

CAS on fourth Thursday, October to May, 8:45 P.M. 

KxoxviLLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bidg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital, 

Loxc Isuanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los e Do 7 —" 
Secretary, Dr. Harry T. ey, St. Mary's Long 
Hospital, Long Beach, Calif. 90083. Meets second Wed- 
ada of month in September, November, January, 


April and June at Los Angeles County Medical Associa- 
ton Buildi s Angeles, Calif. Annual Midwinter 
Conference: Jan 30-31, 1971. 


Lours1ana-lexas Guir Coast RADIOLOGICAL Society 
oe rene heat Edward A. Sheldon, tog Doctors 
dg. umont, Tex. 77701 
RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology De- 
partment, St. Mary’s General Hospital, Lewiston, Maine 
04240. Meets in June, EE December and April. 

MAzYLAND RaproLoaicaL SocrgrY, CuaprER or ACR 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 

MassacuuszTTS Rapio.oorcaL SocigTY, Cuarrer or ACR 
Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, "Mass. 01130 

Mempuis RoENTGEN SOCIETY 
Seeretary-Treasurer, Dr. Webster Riggs, n The Uni- 
versity of Tennessee College of Medicine, Department of 
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Radiology, Walter F. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 

Musa VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN IOLOGICAL SOCIETY, CuaPTER or ACR 
Secretary, Dr. David P. Corbett. Harper Hospital, De- 
troit, Mich. 48201. Meets monthly, first Thursday, Octo- 
ber gh Mas. at David Whitney House, 1010 Antie- 
tam, at 6:30 P.M. 

Mip-Hupsox RanioLocicAr Society 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 pP», first Wednesday of each 
month, September to May. 

MirwAUKEE RoEgNTGEN Ray Socrery 
Secretary- Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 5 213. eets monthly on 
fourth Monday, October through M ay, at University Club. 

Minnesota RabroLooGicAL Society, Coarrrr or ACR 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

M Lc SraTE RADIOLOGICAL SociETY, CHAPTER OF 


$e -Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Drive, Jackson Miss. a I. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 P.M. 

Missovzi RapioLoarcaL Socrery, Cuarter or ACR 
Secretary-Treasurer, Dr. Arthur A. Porporis, too N. 
Euclid Ave., St. Louis, Mo. 63108. 

MowrANA Rapro.ocicar Socrerv, CHAPTER or ACR 
Secretary, Dr. Jon A. Anderson, Doctor's Building, 
1231 N. 29th Street, Billings, Mont. 59101. 

Nesraska CuaPTER or ACR 
Seeretary-Treasurer, Dr. Gordon dde 4239 Far- 
nam, Omaha, Neb. 68131. Meets third Wednesday of 
each month at 6 r.m. in Omaha or Lincoln. 

NzvADA RanrorocicAL Society, CHAPTER or ACR 
Secretary, Dr. Harris W. Knudson, 2020 W. Charleston 
Blvd., Vegas, Nev. 89102. 

New ExaraNp Roentoen Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St, 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M. 

Diva AIMEE Roenroren Ray Socrery, CHAPTER or 


Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times yearly. 

New Mexico Socrety or RapioLooisrs CHAPTER oy ACR 
Secretary, Dr. Donald A. Wolfel, jani Wh er New 
Mexico. Four meetings annually, three held in Albuquer. 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New Yonk RoxNTGEN SOCIETY 
Secretary Treasurer, Dr. Samuel H. Madell, 1. E. 8and St., 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 p.m. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York, April 29-May 1, 1971. Further information may 
be obtained from Dr. Albert A. Dunn, Roosevelt Hosp., 
New York, N. Y. 10019. 

New Yore Srare Coaprer gr ACR 
Secretary- Treasurer, Dr. John J. Magovern, 520 Frank. 
lin Ave., Garden City, N. Y. 11550. 

Norra CaroLINa CuaPTER or ACR. 

Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw. 
thorne Road, Winston-Salem, N. C. 27103. 

NozrH Daxora RaproLocrcar Society, Caarrer or ACR 
Secret. Dr. Marshall Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
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sociation meeting. Other meetings arranged on call of 
the President. 

Norta FLorma RADIOLOGICAL Socrsry 
Secretary, Dr. John W. Morris, IIL, Department of 
Radiology, Halifax District Hospital, Daytona Beach, 
Fla. 32015. Meets quarterly in March, June, September 


and mber. 
NORTHEASTERN New Yonk RaDioLOOGICAL SocigTY 
Se Dr. Barbara Chick, Glens Falls Hospital 


3 
Glens Falls, N.Y. 12801. Meets in Albany area on third 
oe of October, November, N arch, April, and 
ay. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif. 95695. Mees fourth Monday 
of Sept., Nov., Jan., March and May at Aldo’s Restau- 
rantin Sacramento. 

Dieci s Vin] poer dier ss DEUM 

ecretary, Dr. Vito J. Zupa, Mercy 1 cpartment 
of Radiology, Toledo, Ohio. E dud 

Oto State RADIOLOGICAL SociEgTY, CHarPTER or ACR 
Secretary, Dr. Joseph Hanson, 1544 Scuth Byrne Road, 
Toledo, Ohio 43614. 

Ed SrArTE RapioLoGICAL SocigrY, CHAPTER OF 
ri Dr. Richard B. Price, 20. Medical Tower 
Bldg., klahoma City, Okla. 73112. Meets in January, 
May and October. 

Orance County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edward I. Miller, 301 Newport Blvd., 
Newport Beach, Calif. 92660. Meets cn fourth Tuesday 
of the month, excluding June, July, August, and De- 
cember, at the Orange County Medical Association Bldg., 
Orange, Calif. 

OnxzooN SrATE RADIOLOGICAL SocigrY, CHAPTER OY ACR 
Seeretary- Treasurer, Dr. Gerlad L, Warnock, 11699 N, E. 
Glisan St, Portland, Ore. 97220. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

OnLEANs PARISH RADIOLOGICAL Socterr 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New oe La. 70113. Meets second Tuesday of each 
month. 

Paciric NortHowest RADIOLOGICAL Soctery 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an- 
nually in Portland, Oregon, Seattle, Washington or 
Victoria or Vancouver, British Columbia, in early May. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER oF A 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly. 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA Roenrozn Ray Socrery 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 

4th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
t Thursday of each month at § p.x., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN Society 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
£239 Centre Ave., Pittsburgh, Pa. 15232. Meets second 

ednesday of month, October throvgh June, at Park 
Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. 

RapioLoGICAL Society or Connercriczr, INC., CHAPTER 


or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meeti are held quarterly 


RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY OF GREATER 8A8 Crry 
Secretary, Dr. Ken C. Davidson, S-. Luke’s Hospital 
of Kansas City, Kansas City, M 84111. Meets 5 
times a year on given dates, 

Rapio.oaicat Society oy Kansas Crrz 
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Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, o. Meets third Thursday of each month. 
FADIO LOGICAE oT - Lelia pig ie o 2 
ecretary, Dr p n, 154 Brockenbra 
Ct. Metairie, La. S M cens seminal during 
Pia State Medical Sa meeting and 6 months 
ater, 
sa pwc ni y^ New mn mea) or ACR 
ecrelary, Jr. sidney Ketyer, ot. LUZA OSP., 225 
Williamson St., Elizabeth. N. r 07207. Meets in Atlantic 
City at time of State Medical Socie 
October or November in Newark, N. 
EI Society or RHopk IsLAND, CHAPTER OF 


meeting and in 


Seay Treason Dr. John " O'Brien, 292 Merry- 
mount Dr., Warwick, R.I. 028 


RADIOLOGICAL Society OF Soe CALIFORNIA 
pees Dr Su Dr. Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite t, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY or THE STATE oF New Yore 
Secretary- Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Rxpwoop ExPrx& RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month 

RicuuoNp Counry IOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical Coll 2 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. 
first Thursday of each month at various ken 

Rocgesrer RozwrGEN Ray Society, RocgzsrEz, N, Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave. Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver. Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 19-21, 1971. 

SAN AxrONIO-CIVILIAN-MILITARY RADIOLOGICAL SOCIETY 
Se Dr. Lee F. Rogers, D i of Radiother. 

apy, Bexar County Teachin cs Ren te Medical 

rive, San Antonio, Texas. Me ird V ednesday of 

each month at Fort Sam Houston r Officers’ Club at 6:30 
P.M. 

Sax Disco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Q. H. Pen 5565 Grossmont 
Center Dr. Suite 1, La Mesa, Cali fale Meets first 
Wednesday of each month at the T & Country Hotel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary "Treasurer, Dr. Warren M. Russel, Hesse 
Hospital, Castro & Duboce San Francisco, Calif. 9411 
Meets quarterly at various hospitals (contact Secretary). 

SANTA LER. S ai VOR Mice d "T 
Secretary, Dr. Emory G. West, 285 rive, Mt. View, 
Calif. 94040. Meets monthly at the Santa Clara County 
rae Association Bldg., 700 Empey Way, San Jose, 

Secrion ow RADIOLOGY, CALIFORNIA MEDICAL ÁSSOCIATION 
Secretary, Dr. William H. Graham, 630 East Sante Clara 
St., San Jose, Calif. 

Secrion on RADioLoar, MEDICAL Society or THE Dis- 
TRICT or COLUMBIA 
S bae a inii Dr. Louis Wener, Cafritz DADO 
Hosp., 1310 Southern Ave., S.E., Washington 
20032. idea at Medical Society Library, third "Wadnes: 
day of January, March, May and October at 8:00 P.m. 

Sar ike ON ees SOUTHERN MEDICAL Association 

Dr. Phillip W. Voltz, Jr., 120 Medical Pro. 
Bises Bldg., San Antonio, Tex. 78212. 

ee ox Rapro.Locy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Bezumont, Tex. Meets annually with the Texas 
Medical Association. 

SHreverort RaproLocIcaL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
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La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Socrery rox PEDIATRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Sheraton Hotel, Boston, Mass., September 26-27, 1971. 

Socrery or NucLear MEDICINE 
Secretary, Dr, James J. Smith Mur E. M St, New 
York, . Y. Administrative argaret Glos, 
aii E. 43rd St., New York, Y ale Annual meet- 
ing: Los Angeles, Calif., , June 26 26-July 2, 1971. 

Sovru Bay RADIOLOGICAL 
Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
doses Calif. 94025. Meets second Wednesday of each 
month 

ica CAROLINA RADIOLOGICAL Socrery, CHAPTER OF. 


Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific mecting at 
time and place designated by the president. 

cios Daxora eae SocIETY S CEAFTER oF Hae 

eeretary , Dr. on laugan, 71 ney St., i 
City, S. D. 57701. Meets in spring id edid 
ciety and 1n fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. gos02. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 544, Mobile, Ala. 36607. Annual 
meeting: Grand Hotel ointe Clear, Ala. Jan. 29-31, 1971. 
UTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 9o4 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TeNNEssEE RaproLoGiCAL Socisty, CHAPTER or ACR 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn, 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Srare RADIOLOGICAL nae, CuarrER or ACR 
Secretary, Dr. Herman C. Sehested. ,81 15 Medical Tower, 
Room 100, 1550 W. Rosedale St, ort Worth, Tex 


"dias Annual meeting at the Flagship Hotel on Pier, 
veston, Tex. 


Tux FLEICHNER SOCIETY 
Secretary- Treasurer, Eric N. C. Milne, M.B., Medical 
Sciences Bl , Universi of Toronto, Ontario, Canada. 
Meets in Wi iamsburg, a,, March J971, in conjunction 
with a course on “Modern Trends in Roentgenology of 


the Chest,” sponsored by the Virginia Commonwealth 
University, Richmond, Va. 
TRI-STATE IOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
ital, Heudenson: Ky. Meets third Vednesday of Oct., 


Jan. March and May, 8:00 p.m, Elks Club in Evans- 
e; 
Unrversrry or Micatcan DEPARTMENT or RoEkNTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to to dunes at 
7:00 P.M. at University Hospital, Ann Arbor, 
Uprrr PENINSULA RADIOLOGICAL SocigTY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarte y. 
Uran Srate RapioLtocicaL Sociery, CuarrER or ACR 
Secretary-Treasurer, Dr. R. Newell Ford, St. Mark Hos- 
ital, 805 North 2nd West, Salt Lake City, Utah 84103. 
eets fourth Wednesday in January, March, May, 
September and November at Holy Cross Hospital. 
Vermont RapioLooicar Society, Cuaprer or ACR 
Secretary, Dr. Edward A. Kupic, Mary Fletcher Hosp., 
Burlington, Vt. 05401. 
bale CHAPTER or ACR 
MIT -Treasurer, Dr. James S, Redmond, Suite 7, 
Center, Lynchburg, Va. 24501. 
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WasuiNGTON, D. C., Caarprmer or ACR 
Secretary-Treasurer, Dr. Joan Wohlgemuth, 5021 Sem- 
inary Rd., Alexandria, Va. 22311. 

at a Stats RADIOLOGICAL Sociery, CHAPTER OF 
Secretary- Treasurer, Dr. Paul S. Paulson, 1001 Broadway 
Seattle, Washington 98122. Meets quarterly. 

Wesr Vigora RapioLoarcaL Sociery, CHAPTER or ACR 
Secretary-Treasurer, d . Dennis Kugel, 510.517 Med. 
Arts Bldg. Charleston, W. Va. 25301. Meets concurrently 
with annual meeting of West Virginia State Medical 
Society; other meeti by program committee. 

WezsTCHESTER Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, N. Y. 10801. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin Rapro.oarcan SocrgrY, CuaprER or ACR 
Secretary-Treasurer, Dr. Robert E. Douglas, 1209 5. 
Commercial St., Neenah, Wis. 54956. Meets twice a 
year, May and September. 

Wromina RaprzoLoGicAL SocrgrY, Cuarrer or ACR 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society ard in 
spring on call of President. 


Mexico, Pusrtro Rico AND CENTRAL AMERICA 

ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica, 

Asociaci6x pe RapróLocos pe Crwrro AMERICA Y 
PANAMÁ. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr, Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

Asociaci6On Purrrorriquefa pe RAnroLoofa 
Sorin; Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SOCIEDAD DE RADIOLOGÍA DE EL SALVADOR 
Secretary, Dr. Julio Astacio, sa Av. Nte. No. 434, San 
Salvador, Rep. E] Salvador. 

SocigDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A 0-05, Zona 1, 
Guatemala, 

SocisxpAp Mexicana px RanroLocfa, A.C, 

Coahuila No, 35, México 7, D.F. 
Secretary-General, Dr. Bernardo Serviansky. Meets first 
Monday of each month, 

Socrepap RaApioLÓG1CA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323 
Panama, R, de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

"mes De Honber Pagán sic: A s 

ecretary, Dr. Heriberto pt 9387, San- 
ae Duerto Rico. Meets second Thursday of each 
month at 8:00 Pas. at the Puerto Rico Medical Associa- 
tion Bldg. in San Juan. 


Bzarrisu COMMONWEALTH or NATIONS 
ASSOCIATION oy RADIOLOGISTS OF THE Province or Quer- 


BEC 
Secretary, Dr. Pierre Archambault, Hôpital Charle Le 


Moyne, 121 Boul, Taschereau, G eld Park, P.Q., 
Canada. Meets four times a year. 
Bairise Instrrure oy RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
ndon, W. 1, and. Meets monthly from October 
until May, 


Hon Secretary Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civie Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. Annual Congress, to be 
announced. 

Epmonron AND Disraicr RADIOLOGICAL SOCIETY 
Se , Dr. L. A. Koller, Suite 360, Professional Bldg, 
10830 een Ave. Edmonton 15, Alberta, Canada 
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Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FAcuLTY or RADIOLOGISTS 
Hon Secretary, Robert Morrison, 47 Lincoln’s Inn 
Fields, London, W.C.2, England. Annual meeting, Ox- 
ford, Éngland, July 2-3, 1971. 

FAcuLTY or RADtioLocisTs, Roya. Cotrtgog or SURGEONS 
IN IRELAND 
Registrar, Dr. H. O'Flanagan, F. RL,C.P.L, D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

Secrion or RADIOLOGY or THE RovaL SocigrY or Map. 
CINE (CoxrixED To MEDICAL MEMBERS) 
Meets third Friday each month at 4:46 p.m. at the Royal 
vii of Medicine, 1 Wimpole St., London, W. 1, En. 

and. 

CANADIAN ASSOCIATION or RADIOLOGISTS 
Honorary Secretary, Dr. F. Robert MacDonald, Associate 
Honorary Secr ; Dr. Champlain Charest, 1555 Sum. 
merhill Ave., Montreal 25, Que., Canada. Annual 
meeting: Palliser Hotel, Calgary, Alberta, March 15-19, 
I971I. 

M RUE RanrioLoatcar Sruby CLuB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Mon , Que., Canada. Meets first Tuesday evening, 
October to April. 

SEcTION or RaproLocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
S big General, Dr. Guy Duckett, 1385 dn ean 
Talon, Montréal, P.Q., Canada. Meets every third Tues. 
day from October to April. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp. 
Toronto 12, Ont., Canada. Meets second Monday o 
each month, September, through May. 

CoLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary cerni Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W., Australia. 


SouTH ÁMERICA 


AsoCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Fral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Afiafios, Instituto de Radiologia, 
Urqiza 3100, Rosario, Argentina. Meets monthly on 
second ard fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario. Santa Fe 1300, Rosario. 

Co.féoio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario, Céntola, Caixa 
Postal 5984, Sio Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADioLOooOÍA 
Seeretary-General, Dr. Juan R. Heilbuth Pacheco, Santa 
Fe 1171, Buenos Aires. Meets first Wednesday evening, 
April through December. 

SoctEpAD BoLrviaNA DE Rapro.oofa 
Secretary, Dr. waves Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigaderio 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SOCIEDAD ES P PUPA j $ 
Secretary, Dr. Carlos Vildósola, Casilla, 13426 Santi 
Chile. Meets fourth Friday of each month. i 

So Saray General Dr. Raal Femández Angula, Call 

Secretary-General, Dr. ernandez € 43 

No. 44-70 Barranquilla, Colombia. Meets faa Thursday 
of month, 

SOCIEDAD EquaTORIANA DE RADIOLOGÍA 


Vor. i11, No. 2 


Seem Dr. Carlos Palau Jimenez, Casilla 4569, Guaya- 

quil, of. 

SociEDAD PARAGUAYA DE RApi0LoofíA' 

Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SOcIEDAD PEgzUANA DE RADIOLOGIA 
Secretary-General, Dr. Julio Ormeño del Pino, Instituto de 
Radiología “Cayetano Heredia" Hospital Arzobispo 
Loayza, Lima, Perú. Meets monthly except during Janu- 
ary, February, and March. 

SR EDAD DE DOS DEL ÁTLANTICO 

ecretary, Dr. Raul Fernandez, Calle 40 $41-110, Baran- 
quilla, Colombia, Society mects monthly at the Instituto 
e Radiología. 

SOCIEDAD DE IOLOGÍA DE LA PLATA 
Secretary. Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, tina. 

SocigDaD DE RHapioLogfa, CanceroLoofa Y Física 
M épica DEL UnvucvaY 
Secretary-General, Dr. Miguel A. Sica, Av. Agraciada 
1464, piso 13, Montevideo, Uray 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

Socizpap pg RogNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Cérdoba, Argentina. 

SocrEDAD SALTERA DE RADIOLOGÍA Y MEDICINA NUCLEAR 
Secretary, Dr. Mario A. Moya, Av. Sarmiento 536, Salta, 
Argentina, 

SOCIEDAD VENEZOLANA DE RADIOLOGÍA 
Secretary-General, Dr. Modesto Rivero González, Apar- 
tado No. 9213 Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RONTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 

eine Poliklinik. 

Socitré RoyaLe BELGE DE RADIOLOGIE 
General Secretary, Dr. geep Baeye 
Meets in February, March, May, June, 
October, November and December. 

SociÉrÉ Evropkenne DE RADIOLOGIE PÉDIATRIQUE 
President, Dr. George Thomsen, Rigshospitalet (Uni- 
versity Hospital), legdamsvej 9, DK 2100 n- 
hagen, Denmark. Meets in Elseneur, Denmark, May 
I2-15, 1971. 

Permanent Secretary, Clément Fauré, Hôpital des En- 
fants-Malades, 149, rue de Sèvres, Paris 15e, France, 

SociÉrÉ FRANÇAISE D'ELECTRORADIOLOGIE MÉDICALE, 
and its btanchek: SociÉrÉ pv Sup-Ouzsr, DU LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU Lyonnais, DU 


Alost, Belgium. 
tember, 
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NORD, DE L'OUEST, DE L'EST, ET D'ALGER ET D'AFRIQUE 
pu Norp. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 
Secretary-General, Dr. Ch, Proux, 9 rue Daru Paris 8, 
France. 
ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolát, M.D., 
Sc.D., Radiological Clinic, 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September, Annual general meeting. 
DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-Klinik, Gossler Str. 10, 34 Gottingen, 


any. 
SocigTÀ lrALIANA Di RAD10LOGIA MEDICA x DI MEDICINA 


NUCLEARE Co M 
Secretary, Dr. Ettore nte, Ospedale Mauriziano 
Torino, Ttaly. Meets annually. 


NEDERLANDSE VERENIGING Voor RADIOLOGIE 
Secretary, Dr. C. B. A. " Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C, E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsviigen 5 C., Finland. 

SocrgpAD ÉsprANoLA pe RanprioLoofa v ELeEcTROLOGÍA 
MÉDICAS Y DE MEDICINA NUCLEAR 
Secretary, Dr. D. José Bonnati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SCHWEIZERISCHE GEsxLLscHAFT Für RADIOLOGIE UND 
NUKLEARMEDIZIN (Socıéré Suisse DE RADIOLOGIE ET 
DE Mépzciwe NucLÉAIRE) . 
Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


InpraNn RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy 44, Constable Road, 
Madras—23, India. 

INDONESIAN RADIOLOGICAL SOCIETY . 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. 


AYRICA 
Association or Rapio.oaists or West ÁYRICA — 
Hon Secretary, Dr. S. B. Lagundoya, University 
eg H badan 


Coll ospital, I , Nigeria. Annual Conference: 
Feb. 5-6, 1971, Conference Centre, University of Ibadan, 
Ibadan, Nigeria. 


SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 
Heap 


Benson, D. Frang, LeMay, MARJORIE, 
Patren, Davin H., and RuseNs, Avan B. 
Diagnosis of normal-pressure hydrocephalus. 
New England F. Med., Sept., 1970, 282, 
609-615. (Address: Dr. Benson, 150 S. Hun- 
tington Avenue, Boston, Mass. 02130.) 


The term of Normal Pressure Hydrocephalus 
(NPH) has been extensively used to identify the 
syndrome of dementia, gait disturbance and incon- 
tinence in persons with enlarged ventricles and in 
whom there is no recorded evidence of elevated cere- 
bral spinal fluid or ventricular pressure, but whose 
clinical symptoms are dramatically improved by 
ventricular shunting. The term communicating 
hydrocephalus denotes free communication between 
the subarachnoid space and the ventricles. In this 
group, however, some cases demonstrate easy flow of 
cerebrospinal fluid through the cortical subarach- 
noid channels, representing nonobstructive com- 
municating hydrocephalus (hydrocephalus ex vacuo, 
central atrophy), whereas others do not, and can be 
regarded as obstructive communicating hydro- 
cephalus. Whether NPH includes both these vari- 
eties or only the latter is at present under debate. 

Although clinical evaluation of the patient is 
valuable, it is not diagnostic. Three laboratory 
studies have proved useful. 

(1) Normally, intrathecally administered RISA 
diffuses through the cerebrospinal fluid and radio- 
activity is demonstrated over the cerebral hemi- 
spheres and in the parasagittal area in 12 to 24 hours. 
Serial scans are obtained approximately 6, 24, 48, 
and, if necessary, 72 hours or more after injection. In 
normal studies none of the labeled material is de- 
tected in the ventricles in any of the scans. In hydro- 
cephalus ex vacuo there may be some delay in isotope 
circulation, but RISA can usually be seen in the 
ventricular area at some time between 6 and 48 hours 
in sufficient concentration to produce an outline of 
the ventricle visible in both anterior and lateral 
views. In contrast to the pattern of isotope circula- 
tion in normal subjects and in nonobstructive com- 
municating hydrocephalus, patients with NPH will 
show early ventricular filling. There is also a persis- 
tence of ventricular concentration, which contrasts 
sharply with the lack of appreciable activity over the 
surface of the hemispheres. 

(2) The pneumoencephalographic changes pro- 
duced by NPH are usually diagnostic, but may be 
equivocal. The changes are reflected particularly in 
the lateral ventricles. As the ventricles enlarge, the 
most striking increase occurs in the anterior portion 
of the lateral ventricles. In those with normal sized 
ventricles, on anteroposterior roentgenograms with 
the patient supine, the superior margins of the lateral 
ventricles are obtuse, usually forming an angle be- 
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tween 130 and 140 degrees (corpus callosal angle). In 
communicating, nonobstructive hydrocephalus this 
angle often increases. In patients with NPH, how- 
ever, the angle of the corpus callosum narrows. 
Eleven of the 12 patients in this study had a corpus 
callosal angle of 100 degrees or less. 

(3) The angiographic changes produced by hydro- 
cephalus are similar whether they are due to NPH 
or to an obstructive lesion in the posterior fossa. 

Of the 12 cases, positive on both the intrathecal 
RISA scan and pneumoencephalograms, 7 were 
treated by ventriculoatrial shunt. Five showed im- 
provement ranging from slight to dramatic. Two 
patients, both with large porencephalic cysts, con- 
tinued to deteriorate after operation and died. Shunt 
was not performed in 3 patients because of unrelated 
disease and in 2 because they were demonstrating 
spontaneous improvement at the time the diagnosis 
was made. 

Using these 2 procedures, it is possible to separate 
cases with obstructive communicating (NPH) and 
nonobstructive hydrocephalus. The former appeared 
to benefit from shunting of the ventricular cerebro- 
spinal fluid, whereas the latter did not.—David 
Morse, M.D. 


Harwoop-Nasu, D. C. Axial tomography of 
the optic canals in children. Radiology, Aug., 
1970, 96, 367—374. (From: Department of 
Radiology, The Hospital for Sick Children, 
Toronto, Ontario, Canada.) 


The author discusses the use of polytomography 
performed in the axial projection. The value of this 
examination is for complete visualization of the optic 
canals in their longitudinal axes. Both canals are 
visualized in their entire length on one film. In addi- 
tion, there is evaluation of the anatomic structures 
adjacent to the canals and the sella—the lesser wings 
of the sphenoid, the anterior clinoids, the optic strut 
areas, and the planum sphenoidale, as well as the 
tuberculum sellae. 

The author describes the normal values for canal 
dimension measurement and discusses canal shape 
and angulation. He indicates the range of the varia- 
tion in size for children of different ages. 

There is also a discussion of simultaneous tomogra- 
phy and pneumoencephalography. 

The study encompassed 59 normal children of all 
ages for evaluation of normal and standard measure- 
ments. Sixteen abnormal cases were evaluated. These 
included 6 cases of optic nerve gliomas and 10 cases 
of parasellar mass lesions. In the study a maximum 
transverse diameter greater than 7 mm. was con- 
sidered abnormal. The unilateral enlargement of one 
optic canal 1 mm. greater than the opposite was 
considered abnormal and was associated with optic 
glioma with the exception of 1 case. The difficulty in 
detecting gliomas on conventional roentgenograms 
is also mentioned. 
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The examination is easy to perform in children due 
to the ready facility for hyperextension to achieve 
the submento-vertex position.—. P. Eberis, M.D. 


SvME, JAMES. An unusual result from cross- 
compression in carotid angiography. Aus- 
tralasian Radiol., May, 1970, 14, 164-168. 
(From: Department of Radiology, University 
of Melbourne, Melbourne, Australia.) 

A case is reported in which carotid angiography 
revealed an aneurysm of the supraclinoid portion of 
the internal carotid artery. Evaluation of crcss- 
circulation was not achieved by needling the opposite 
carotid artery. The opposite common carotid artery 
was selectively catheterized and injection was per- 
formed with external compression of the initially 
injected carotid artery. Transient syncope, brady- 
cardia, and hypotension with a brief generalized 
epileptiform seizure resulted. The angiogram showed 
not only excellent cross-circulation, but also reflux of 
contrast medium into the basilar and both vertebral 
arteries—an unexpected finding in this 66 year old 
patient. 

The author believes that this combination of 
findings was the result of a direct effect of the con- 
trast medium associated with manipulation of the 
left common carotid bifurcation during external 
compression.—David Morse, M.D. 


GONZALEZ, LEopotp, MACKENZIE, ALLEN H., 
and Tarar, Riaz A. Parotid sialography in 
Sjógren's syndrome. Radiology, Oct., 1970, 
97, 91-93. (From: Departments of Radiology 
and Rheumatology, Cleveland Clinic Foun- 
dation, Cleveland, Ohio.) 


In a study of 63 patients with definite or probable 
Sjégren’s syndrome, bilateral sialography with oily 
contrast medium demonstrated patterns of periph- 
eral sialectasis in $9 (94 per cent) of the cases. Cy_in- 
drical peripheral ectasis was the most common roer.t- 
genologic finding present in 34 patients (55 per cent), 
second was punctate ectasis in 17 (28 per cent), with 
globular and fusiform changes present in 8 to 12 per 
cent of the cases. Only 1 case revealed cavitary 
changes. In 6 patients (10 per cent) cylindrical and 
fusiform changes in the primary branches appeared. 

Only 3 cases revealed dilatation of Stensen's duct 
which was considered to be due to previous inflam- 
matory change or incidental and not a feature of 
Sjógren's syndrome. Since the presence of acinar 
filling due to overinjection increases the time of the 
clearance of the contrast medium from the ducts in 
variable degree, abnormal retention was felt to be of 
relatively less diagnostic value. 

It was concluded that cylindrical sialectasis repre- 
sents a criterion for early diagnosis of Sjógren's syn- 
drome and is valuable for confirming probable cases or 
for defining those in which the clinical laboratory 
pictures are questionable — illiam L. Graham, M.D. 
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Beecxman, P., Van Mor, D., and Van DE 
VELDE, E. Duodénographie hypotonique sans 
sonde duodénale. (Tubeless hypotonic duo- 
denography.) 7. belge de radiol., 1970, 53, 
256-265. (From: Service de Radiodiagnostic, 
Université de Gand, Gand, Belgium.) 


After discussing the various methods which have 
been proposed to achieve hypotonic duodenography 
(introduction of Antrenyl or Xylocaine by catheter, 
use of atropine, probanthine, etc.) the authors pro- 
pose the following routine: 

The contents of 1 ampoule of Visceralgine "Forte" 
and o.5 mg. of atropine sulfate are mixed in a syringe, 
and the needle placed in an antecubital vein. With 
the table elevated to 45°, barium is given and when 
it enters the 2nd portion of the duodenum the drug 
is injected, the table leveled and spot filming done 
rapidly, as the duodenum becomes hypotonic in 
about 10 seconds and remains so for 2 to 4 minutes 
only. 

This simple procedure permits superior study of 
3 types of lesions: (1) disease of the ampulla of Vater 
and the pancreas; (2) postbulbar ulcers; and (3) 
antrobulbar lesions.—Frank A. Riebel, M.D. 


Rossi, Puirnio, and Govurp, Howarp R. 
Angiography and scanning in liver disease. 
Radiology, Sept., 1970, 96, 553-562. (From: 
Department of Radiology, St. Vincent’s 
Hospital and Medical Center of New York, 
N. Y.) 


The authors review 105 cases examined by both 
liver scans and selective celiac or hepatic arterio- 
grams, where proof of diagnosis was obtained by 
needle biopsy, laparotomy, or postmortem exami- 
nation in 77 cases. They describe their arteriographic 
and scanning techniques. 

The 77 proven cases were divided into 3 categories: 
(1) space-occupying masses; (2) cirrhosis; and (3) 
normal. There were 26 space-occupying masses; of 
these, scanning was positive in 81 per cent and arteri- 
ography in 88 per cent. One or the other was positive 
in 92 per cent. In 35 proved cirrhotic patients, the 
scan was positive in 81 per cent, the arteriogram in 
91 per cent. 

The characteristic findings 1n space-occupying 
lesions and in cirrhosis on arteriography and on 
scanning are discussed. 

The conclusion is reached that: (1) scanning and 
arteriography are complementary to each other; (2) 
angiography provides better anatomic delineation of 
the lesion and may show smaller lesions; and (3) 
angiography is necessary to determine if true neo- 
plasms coexist with cirrhosis.—Car! H. Weiden- 
mier, M.D. 


BOLLAERT, A., LAMBILLIOTTE, J. P., DAGNELIE, 
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J., and Pecror, J. C. L'hépatographie trans- 
ombilicale. (Transumbilical hepatography.) 
F. belge de radiol., 1970, 53, 266-285. (From: 
Services de Radiodiagnostic et de Chirurgie, 
de l'Hópital Universitaire St. Pierre, Bru- 
xelles, Belgium.) 


Catheterization of the umbilical vein can be ac- 
complished under local anesthesia through a 2-3 cm. 
incision made half-way between the xiphoid and 
umbilicus. The round ligament is identified in the 
preperitoneal fat and a catheter is advanced upward 
into the vein; the last centimeter of the latter is little 
more than a fibrous septum, but when this is per- 
forated there is immediate reflux of portal blood. 
Thirty to 50 ml. of urografin (60 or 76 per cent) is 
injected rapidly by hand, after small injections under 
fluoroscopic control have confirmed proper place- 
ment of the catheter. 

Hepatography comprises 2 phases: a portal 
phlebogram lasting for 4-5 seconds; and a sinusoidal 
phase from about the 4th to the 10th second; 2 or 3 
films per second are exposed during this period. 

The authors performed transumbilical hepatogra- 
phy in 34 cases and found it to be useful in identi- 
fying metastases, hepatomas, invasions by hydatid 
cysts, cirrhosis of the liver, and to exclude diagnosis 
of liver abscess; in 2 cases they demonstrated that 
the abscesses were actually perihepatic and sub- 
phrenic rather than hepatic. Portal pressures could 
be determined in cases of cirrhosis as a part of the 
procedure. Suprahepatic veins have been occa- 
sionally identified, although the opaque medium is 
too dilute there to permit precise conclusions. 

The authors consider the technique to be easier 
and less dangerous than splenoportography, as there 
is no danger of bleeding, and portal vein visualization 
is distinctly superior. In certain cases it can replace 
arteriography of the celiac trunk for localization of 
intrahepatic masses.—Frank A. Riebel, M.D. 


Berg, Rosert N. Changing concepts in the 
plain film diagnosis of ruptured spleen. 7. 
Canad. A. Radiologists, June, 1970, 27, 67—70. 
(From: University of California, San Diego 
School of Medicine, La Jolla, Calif.) 


Celiac arteriography is now considered the proper 
method to make an immediate and accurate diag- 
nosis of ruptured spleen. Formerly, plain film studies 
of the abdomen had an important role in the diag- 
nosis of splenic injury. At the present time, the con- 
cept is that the plain film studies need only suggest 
necessity for arteriography. 

The author has reviewed a series of 25 patients in 
whom the diagnosis of ruptured spleen was estab- 
lished preoperatively by celiac arteriography. He 
then, in retrospect, reviewed the plain film findings 
and he noted that classical plain film x-ray findings 
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of ruptured spleen were present in only 20 per cent 
of the cases. 

He emphasizes that bleeding into the peritoneal 
cavity occurs early and that this bleeding can be 
determined or suspected by watching the most de- 
pendent portion of the peritoneal space which is the 
pouch of Douglas on either side of the rectum above 
and behind the bladder. He points out that as the 
volume of fluid increases, it later collects laterally in 
the flanks and displaces the ascending or descending 
portions of the colon medially. He believes that when 
the presence of blood can be established, surgery is 
indicated without preoperative confirmation by 
arteriography. This is true unless multiple visceral 
injuries are suspected. 

The conclusion offered is that the mere suspicion 
of blood in the pouch of Douglas or in the flanks on 
either side is sufficient indication to proceed with 
celiac arteriography. The diagnosis can then be made 
quickly and surgery can be carried out before there 
is any major loss of blood.— Richard E. Kinzer, M.D. 


GENITOURINARY SYSTEM 


Speirs, C. F., Toomson, W. N., and Murpocn, 
J. McM. The predominance of right renal 
and ureteric pyelographic changes in patients 
with recurrent urinary tract infections. Brit. 
F. Urol., Aug., 1970, 42, 393-397. (Address: 
C. F. Speirs, M.B., Lilly Research Centre 
Ltd., Windlesham, Surrey, England.) 


Utilizing the roentgenologic features considered 
compatible with a diagnosis of pyelonephritis (local- 
ized or generalized calyceal blunting with or without 
cortical scarring, discrepancy of more than 1.5 cm. in 
renal length, or dilatation of the ureters), the authors 
studied 460 female patients, mainly adults, with 
urinary tract symptoms or asymptomatic bacteriuria 
who demonstrated these features. Of these, 258 
showed right-sided abnormalities, 60 showed left- 
sided abnormalities and 142 showed bilateral abnor- 
malities. This held true through all ages (1-70 years). 

Right-sided abnormalities were 3 to 5 times com- 
moner than on the left regardless of parity, 3 to 9 
times commoner regardless of the duration of history 
of urinary tract symptoms, and 3 to 12 times more 
frequent irrespective of time of onset of urinary 
symptoms or a symptomatic bacteriuria. 

Of those patients with significant bacteriuria, 264 
had abnormal urographic features of pyelonephritis. 
Right-sided abnormalities (121) predominated over 
left-sided (46), but bilateral abnormalities (97) were 
almost as common as right-sided lesions. 

Vesicoureteral reflux occurred in 78 of 174 voiding 
cystograms, 53 per cent with right-sided reflux, 24 
per cent with left-sided reflux and 23 per cent with 
bilateral ureteral reflux. 

Compression of the ureters during intravenous 
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urography commonly caused temporary blunting of 
the right calyces, but only rarely on the left. 

Since infection alone (hematogeneous or ascencing 
pyclonephritis) might be expected to cause bilateral 
lesions, the authors conclude that there are anatomic 
and physiologic differences between the ureters 
which might be responsible for the predominantly 
right-sided lesions. A fluid-filled cecum and terminal 
ileum might transmit external compression to the 
right ureter. Pregnancy appears to accentuate this 
by affecting the underlying anatomic and physio- 
logic variations between the two ureters. It 1s pos- 
sible that even minimal intermittent lower urinary 
tract obstruction is responsible for some of the rcent- 
genologic features associated with chronic pvelo- 
nephritis, usually with bacterial infection but possibly 
in some cases without infection.—Richard C. 
Pfister, M.D. 


CoLLaRD, M., and Brasseur, P. Le diagnostic 
radiologique de l'abcés périnéphrétique. (The 
radiologic diagnosis of perinephric abscess.) 
7. belge de radiol., 1970, 53, 291-299. (Ad- 
dress: Dr. M. Collard, 6110 Montignies-le- 
Tilleul, Belgium.) 


Perinephric abscesses develop in 1 of 3 ways: from 
a renal lesion extending either directly or by peri- 
hilar lymphatics; from an extrarenal cause (septic 
metastases, spreads from gastroduodenal, pancreatic 
or colic disease); or by tearing of a calyceal or papil- 
lary membrane from increased pressure; these usu- 
ally occur in tissue already made fragile by an in- 
fectious process. 

The radiologic findings lag behind clinical signs 
because the outline of the kidney is little affected and 
the extensive retroperitoneal spaces permit large 
accumulations of fluid before either the kidney out- 
line or collecting patterns change. Therefore, when 
symptoms persist the intravenous study should 
be repeated under televised fluorography with a 
special search for contrast medium which passes 
directly from a calyx to a perirenal lodgement. Tomo- 
graphic examination should be included. 

Studies should be repeated until the outlines are 
proved to be consistently normal, and in the excep- 
tional case even beyond that, for a gross subcortical 
lesion may escape ordinary observations, only to be 
revealed clearly by selective arteriography.—Frank 
A. Riebel, M.D. 


STEWART, B. H., Dusran, H. P., Kiser, W. S., 
Meaney, T. F., Strarron, R. A., and Mc- 
Cormack, L. J. Correlation of angiography 
and natural history in evaluation of patients 
with renovascular hypertension. 7. Urol., 
Aug., 1970, 704, 231-238. (From: Cleveland 
Clinic Foundation, Cleveland, Ohio.) 


Since Goldblatt’s work in 1934, many techniques 
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have been developed to detect occlusive renal vascu- 
lar disease, and surgical procedures for correction 
have been ceveloped. Recently it has baen recognized 
that there are several different kinds of renal vascu- 
lar disease and that each of these has a specific micro- 
Scopic pattern and a specific radiographic appear- 
ance. The authors point out that each also has its 
own natural history, making it possible to predict the 
future with some degree of accuracy. 

Based on a study of 201 patients undergoing 
surgery for renal vascular hypertension between 1964 
and 1968, and on a second group of 88 patients who 
were followed conservatively, the authors have de- 
veloped “g philosophy of management for each type 
of renal vascular disease.” 

Atherosclerosis predominantly in men and in 
older age groups, usually occurs in the proximal 2 cm. 
of the renal artery. The lesion involves the intima 
and in two-thirds of the cases, there is an eccentric 
plaque. In the other third, the vessel is involved 
circumferentially and in many of these cases dis- 
secting hematomas result in thrombosis of the entire 
vessel. This disease is common and comprises 60 per 
cent of the total number of patients studied. On the 
basis of the cases studied it 1s advisable to operate 
only on good risk patients with recen: onset of hyper- 
tension. In those patients with long standing hyper- 
tension the disease will not progress in about two- 
thirds of the cases. 

Intimal fibroplasia cannot be distinguished radio- 
graphically from fibromuscular hyperplasia. This 
lesion is seen in children and in yoang adults. The 
lumen of the artery is compromised and vascular 
reconstruction should be done because the disease 
may subsequently develop in the opposite renal 
artery. The disease tends to progress and surgery 
should be carried out as soon as a diagnosis can be 
made. 

Fibromuscular hyperplasia carnot be distin- 
guished radiographically from intimal fibroplasia and 
usually there is smooth stenosis of the renal artery 
or its branches. Because it is progressive in nature, 
it should be managed as intimal fibroplasia and 
young patients should be operated on immediately 
with revascularization procedures. 

Medial fibroplasia, occurring mostly in women of 
middle age, is the most common of the fibrous lesions 
and has formerly been classified as fibromuscular 
hyperplasia, but this is not true since there is no 
muscular hyperplasia present. Raciographically the 
typical string of beads pattern is seen. This is pro- 
duced by fibrous rings interspersed with short seg- 
ments of aneurysmal dilatation. Microscopically, 
both destruction and thickening of the media are 
seen in alternating areas. Radiographically, this | 
lesion is usually extensive and involves the distal two- 
thirds of the main artery and extends into the 
branches in about a third of the cases. Multiple 
aneurysms are characteristic and they are greater in 
diameter than the normal renal artery proximal to 
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the disease. On the basis of the patients studied, the 
philosophy of management indicates that recent 
onset, good risk patients should be operated on with 
revascularization technique. The disease seems to 
burn itself out and patients more than 40 years old 
can frequently be treated medically without fear of 
progress of the disease. 

Subadventitial fibroplasia in young women and 
involving renal arteries only, is a tightly stenotic 
lesion. Islands of smooth muscle are occasionally 
trapped within collagenous rings. The appearance of 
beading is seen on the arteriogram. The authors 
point out that the caliber of the normal segment of 
the vessel is not exceeded by the bead and this makes 
it possible to differentiate the lesion from medial 
fibroplasia in which the aneurysmal dilatations have 
a diameter much greater than the diameter of the 
renal artery. This is a rapidly progressive disease and 
most of these patients should be treated surgically. 
The lesions are focal in nature and resection with 
re-anastomosis of the vessel can usually be accom- 
plished. 

The article is nicely illustrated with radiographic 
and pathologic demonstrations of each type of 
disease.— Richard E. Kinzer, M.D. 


TaBERN, D. L., Kearney, J., and Sonn, H. 
The quantitative measurement of tubular 
chlormerodrin binding as an index of renal 
function: a study of 400 cases. Canad. 
M. A. T., Sept., 1970, 703, 601-607. (Address: 
Dr. D. L. Tabern, Radioisotope Laboratories, 
Louis A. Weiss Memorial Hospital, 464 
Marine Drive, Chicago, Ill. 60640.) 


The authors describe a new quantitative method 
of ascertaining renal tubular function. This is deter- 
mined by measuring the renal uptake of Hg?® chlor- 
merodrin at 4 hours, since stabilization of the count 
rate is complete at this interval. 

Based on the 4 hour renal chlormerodrin uptake 
in 400 patients the authors have correlated the up- 
take values with clinical renal function.—Richard C. 
Pfister, M.D. 


Gray, W. The effect of osmotic diuresis on the 
radio-isotope renogram in ureteric obstruc- 
tion. Brit. Y. Urol., Aug., 1970, 42, 425—428. 
(Address: Bridge of Earn Hospital, Bridge of 
Earn, Perthshire, England.) 


Although the diagnostic value of radioisotope 
renography in obstructive uropathy is well estab- 
lished, it has not been possible to distinguish the 
renographic pattern of severe ureteric obstruction 
from that of hydronephrosis associated with lesser 
degrees of obstruction or obstruction which has been 
relieved. I! hippuran renogram was studied before 
and during a forced diuresis (mannital or frusemide) 
in 57 patients with ureteral obstruction. 

f ` 
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Comparison of the paired renographic tracings 
taken before and during osmotic diuresis, showed 
that the delay in the excretory phase either remained 
unchanged (23 patients) or became considerably less 
marked (34 patients). Exaggeration of the obstruc- 
tive pattern during the increase in urine flow was not 
observed. The majority of patients with an un- 
changed excretory phase had an acute obstruction 
of the ureter from calculus, while in those patients 
whose renograms improved during the diuresis the 
obstructive uropathy was from hydronephrosis with- 
out evidence of ureteral calculus. There was no dif- 
ference in the mean rate of urine flow between these 
two groups. l 

The author concludes that improvement in the 
renogram is attributed to decrease in upper urinary 
tract stasis secondary to increased urine flow with 
forced diuresis. This suggests a milder degree of 
ureteric obstruction or residual dilatation of the 
upper tract.— Richard C. Pfister, M.D. 


WARREN, MicHaEL M., KEraris, PANAvYOTIS 
P., and Urz, Davip C. The changing concept 
of hypernephroma. F. Urol., Sept., 1970, 104, 
376-379. (From: Section of Urology, Mayo 
Clinic and Mayo Foundation and the Mayo 
Graduate School of Medicine, University of 
Minnesota, Rochester, Minn.) 


Hypernephroma was described by Grawitz in 
1883 and this disease has been studied and discussed 
at great length since that time. The diagnosis was 
made in the early years on the basis of flank pain, 
hematuria, and a palpable abdominal mass. In order 
to study the evolution of hypernephroma, the au- 
thors have taken a series of 400 patients seen at the 
Mayo Clinic from 1961 through 1967 and have com- 
pared this series with a similar Mayo Clinic series 
seen from 1940 to 1950. These 400 patients are also 
compared with other reported groups to try to deter- 
mine whether there is a changing clinical picture. 
Only 166 patients had urinary complaints, while 234 
patients did not have urinary complaints. Thirty- 
eight per cent of the Mayo Clinic patients had so- 
called systemic symptoms including fever, weight 
loss, fatigue and anorexia. There were 20 per cent of 
the Mayo Clinic patients who had no symptoms. 
Sixty-four per cent of the patients in the present 
Mayo Clinic series had low hemoglobin levels and 
66 per cent had elevated sedimentation rates. 

Sixty per cent of the series had abnormalities in 
hepatic function. These abnormalities cannot be 
taken to represent hepatic metastasis. The liver 
function tests were reversible and in many of the 
postoperative cases all tests did return to normal. 
When preoperative liver function tests are abnormal, 
repeat studies postoperatively should be of some 
value since return to normal or near normal levels 
after operation indicates that there has been complete 
resection of malignant tissue. However, there have 
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been some patients whose liver function tests re- 
turned to normal postoperatively, but then became 
abnormal at a later follow-up date. All of these pa- 
tients had local spread or distant metastasis, or both. 
— Richard E. Kinzer, M.D. 


SKELETAL SYSTEM 


ADLER, Jack J., and SHarma, Om P. Hvper- 
trophic osteoarthropathy with intrathoracic 
Hodgkin’s disease. 4m. Rev. Resp. Dis., July, 
1970, 102, 83-85. (From: Lincoln Hospital 
and Department of Medicine, Albert Ein- 
stein College of Medicine, New York, N. Y., 
and the Department of Medicine, Royal 
Northern Hospital, London, England.) 


Hypertrophic osteoarthropathy is manifested by 
clubbing of the fingers and toes and proliferative 
periostitis of the long bones. It is seen less often in 
the metacarpals, metatarsals and proximal pha- 
langes. The etiology is unknown. It may be accom- 
panied by pain, edema and vasomotor disturbances. 
It is generally associated with disease of the lungs or 
heart, although occasionally no underlying disease 
can be found. Rarely is it seen in Hodgkin’s disease. 
It has not previously been reported in a child. 

The case reported is that of a 12 year old boy 
whose initial manifestation of Hodgkin's disease was 
the development of lymphadenopathy in the right 
supraclavicular, axillary, epitrochlear and inguinal 
areas. Later in the course of the disease he developed 
a pulmonary infiltrate in the left upper lobe. At this 
time he showed definite clubbing of the fingers and 
toes. Roentgenograms of the long bones revealed 
periosteal elevation. 

The authors conclude that the clubbing might be 
an important clue to the development of pulmonary 
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lesions in patients with Hodgki 
Heiser, M.D. 


Hernpon, James H., and Co: 
Chondroma of a lumbar ver 
child: an unusual tumor res 
doma. 7. Bone & Foint Su 
52-A, 1241-1247. (Address: 
don, M.D., 300 Longwood . 
Mass. 02115.) 


A case of chondroma of a lumt 
in a child is reported. The cho: 
histologic characteristics suggest 
Chondroma of the spine 1s rare and 
embryologic implications in this 
report. 

The 10$ year old child presente 
pain in the right hip and thigh, wit 
in her back which prevented stan 
genographic examination showed 
left lumbar scoliosis without evidi 
myelogram demonstrated comple 
space between the third and fou 
brae. A laminectomy uncovered 
avascular, friable tumor from the 
the body of the fourth lumbar ve 
cm. size. Although the frozen secti 
as chordoma, the final patholo; 
chondroma. 

It is of interest that remnants 
may show metaplasia into cartilag 
sequences of disappearance of notc 

The embryologic explanation fc 
explored; the uniqueness of the 
the rare location are emphas 
Young, M.D. 
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-New KODAK RP'ROYAL X-OMAT Film. 
_ Faster speed combined with improved contrast 
- Offers detailed diagnostic information. 


KODAK RP ROYAL X-OMAT 
Medical X-ray Film has the same 
speed as KODAK ROYAL BLUE 
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one-half the exposure of KODAK 
RP X-OMAT Medical X-ray Film 
and three-fourths the exposure of 
KODAK RP/S X-OMAT Medical 
X-ray Film. And because of its fast 
speed, RP ROYAL X-OMAT Film 
is ideally suited for examinations 
where patient motion may be 
a problem, such as in pediatric 
radiography. It can also be used 
in applications requiring direct ex- 
posure examinations of extremities. 
The high speed makes it especially 
applicable for use with portable 
x-ray equipment. The surface 
of KODAK RP ROYAL X-OMAT 
Film has been specially coated 
for reliable transportability in rapid 
film changers. 

For further information or a 
demonstration, contact your 
local Kodak Technical Sales 
Representative. Or write: J 
Eastman Kodak Company, y 
Radiography Markets p | 
Division, Rochester, 
New York 14650. 
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Departments of Nuclear Medicine. 
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same as our 1948 model. 


Honesily, we've tried to improve it. But that's 
a lot easier to talk about than it is to do. 
The original design was so blasted sim- 
ple, so reliable, so trouble-free, so depend- 
able, it's enough to drive our engineers up 
the wall. 

Oh, they've made a few small improvements 
here, a couple of changes there, but nothing 
really significant. For a while, they thought 
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about changing the color every year, but wiser 
heads prevailed. The Sanchez-Perez Auto- 
matic Seriograph remains the best—and only 
— film changer in its price class. 

Last month, we suggested to our engineer- 
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to sell for the same price we charged in 1948. 
We'll let you know how that comes out. 
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Toshiba. 


The x-ray company 
that says, 

|f you want it done 

right, do it yourself” 






Not that we always do. But it seems we're the only ones in this business big enough to 
afford that luxury. Toshiba is the only x-ray company in the world who can build a complete 
radio-therapy department from just our own equipment. 

Even we didn't realize that, until we recently started doing business in the U.S. And we bet 
even you didn't know that Toshiba was the first to develop an automatic 
isodose curve plotter. Or that we offer a beam-shaping collimator for 
mega-voltage units. Or that we make an axial-transverse body — — 
sectional device that allows you to keep a patient in a horizontal —Ào | 
position. And we're told we have more x-ray design engineers on | ! 
staff than all of the U.S. manufacturers put together. 

So, maybe you and Toshiba should get together. It's much easier now, 
than before. Because now the Profexray Division of Litton Industries is 
handling our complete line of radiation therapy and diagnostic 
equipment throughout the U.S. 

If you'd like to think about single-source responsibility for 
radio-therapy equipment, we have a suggestion for you: 

Get to know Toshiba. 


Toshiba 





TOSHIBA INTERNATIONAL CORP. 


Human engineering: the visible 
sign of progress in radiation therapy 





It's obvious. One look at Varian's Clinac 4 tells 
the patient that he's receiving the most up-to-date 
treatment possible. 

But appearance isn't the only way Clinac 4 lends 
confidence to the patient. Set-ups are quick and sure 
thanks to smooth, variable speed motors adjusted by 
fingertip control. Laser localizer lights and back- 
pointer make precision set-ups easier, while the 
optical rangefinder provides instant indication of 
SSD. Accessories attach reproducibly and simply. 

During treatment, the patient can be reassured 
through the built-in intercom. The operator controls 
the Clinac 4 from a small desk-top console with a 
simple, logical control panel which continually 
reports on dose, dose rate, time, and the internal 
machine parameters. 

These are just a few examples of the human engi- 
neering which helps make Varian's Clinac 4 a solid 
choice for therapy. All in all, its easy to see why it 
was given the highest award for design at Wescon in 
1968. And it's easy to see why more than 50 hospitals 
have chosen it. 

Whether you lease, rent, or purchase, complete 
installation supervision and field service come with 
each Clinac 4. For further information contact 
Varian's Radiation Division, 611 Hansen Way, Palo 
Alto, California 94303; Springfield, 

N.J., tel. 201-376-6632; Houston, 

Texas, tel. 713-781-7878; Euclid, 

Ohio, tel. 216-261-2115; Fabriksparken 

33, 2600 Glostrup, Denmark. varian 
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Varian delivers more than technical response 
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Photographed at Rosewood General Hospital, 
Houston, Texas 
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Questions about scanner performance and service 
are best answered by asking someone who has 
one. Why not ask someone who has an Ohio 
Nuclear scanner? 

Let him tell you how this new instrument has 
been improved. Let him tell you how we back 
it up with prompt service by our scanner 
specialists. Strategically located, all are company- 
employed and factory-trained. 

So, don t just take OUR word for it, write us, 
or call and we'll be happy to give you the 
locations of our scanners in your area. 





ohio-nuclear, inc. | > 


7700 St. Clair Ave., Mentor, Ohio 44060 (916) 946-5506 
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NEW 
“DIAMENTOR” 


DIAGNOSTIC 
DOSEMETER 


Determines the Total Integrated Patient 
Exposure During Diagnostic X-Ray Examinations... 
Measured as Area Exposure (Recm2) 


FREE...48-page book on 'Diamentor' Clinical Data and Results. 
Ask for Book 421-C 


NUCLEAR ASSOCIATES, INC. 


35 URBAN AVENUE, WESTBURY, NEW YORK 11590, PHONE (516) 333-9344 
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HEART FUND 


the 
cordless one 
declares 
your Independence 


in-hospital results prove 
GE CMX-110 cordless mobile x-ray unit 
sets you free. 


Free from dependence on power lines. Free from cord 
interference. Free to produce sharp radiographs in any 
patient's room, down the hall, even outside the hospital. 


That's what hospitals are reporting about General 
Electric CMX-110. The cordless one. 


One leading medical center produced some 12,000 
CMX-110 exposures over a 26 week period. 
Results: 


“Eliminated need for many high voltage outlets . . . 
saved us money." 


“Our technicians prefer the CMX-110 over any other 
mobile unit." 


"Radiographs are superior to other mobiles because 
CMX-110 tube output is always constant." 


The CMX-110 delivers 300 mAs, 110 kVp with no falloff 
during exposures. Lets you radiograph heavy body parts, 
and use a grid for chests. A solid-state inverter adds 
power reliability. A small, 1.0 mm focal spot adds to 

film detail. And no recharging delay between exposures; 
up to a week of service, with a full 10,000 mAs charge, 
before cells need a boost. 


Your GE representative can help you declare your 
independence with a CMX-110. The cordless one. 
General Electric Medical Systems, 

Milwaukee, Toronto, Liege. 
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IMPORTANT NEW TITLES 


PULMONARY INVESTIGATION WITH 
RADIONUCLIDES 


First Annual Nuclear 
Medicine Seminar 


Compiled and edited by Albert J. Gilson 
and William M. Smoak, IIT, both of Untv. 
of Miami School of Medicine. (27 Contrib- 
utors) Commences with a discussion of the 
fundamental aspects of lung perfusion and 
alveolar gas exchange. The tools of the 
trade—labeled compounds and the basic 
instruments used for their detection and 
localization—are then examined. Merits and 
drawbacks of the imaging devices and data 
handling systems are critically discussed. 
The final portion is entirely clinical and is 


devoted to the diagnosis of pulmonary em- 


bolism. 
1970 392 pp. (634 X 934) 
$21.50 197 il., 12 tables 
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PORTABLE X-RAY 









YAMATO MODEL VII 
with Portable Stand 


65 k.V.p. 20mA 5sec. 
55. k.V.D. 3mA 2min. 











HIDA ELECTRIC APPARATUS INDUSTRIAL CO.,LTD. 


14-8, 2-chome, Yushima, Bunkyo-ku, Tokyo, Japan 


301-327 East 
Lawrence Avenue 


“AUTOMATIC” 





RADIONUCLIDE APPLICATIONS IN 
NEUROLOGY AND NEUROSURGERY di 


Edited by Yen Wang, University of Pitts- 
burgh School of Medicine, Pennsylvania, 
and Pietro Paoletti, Univ. of Milano, Italy. 
(25 Contributors) Discusses the mechanisms 
of radionuclide transport processes ACTOSS 
the various membrane systems and cellulai 
compartments of the central nervous sys- 
tem, and the techniques and usefulness ol 
the cerebral blood flow variations as a result 
of different disease conditions. Specific ad- 
vantages of using radioactive agents for the 


treatment of intracranial lesions are ex- 


pounded. 
1970 2376 pp. (7 x 10) "1 
$27.50 215 il., 44 tables 


SPRINGFIELD © ILLINOIS e 62703 


High Performance Film Viewing 
with 


PHAROS "CURTAINED" ILLUMINATORS 


Instant field collimation of any section and size 
of 17 in. x 17 in. viewing area with light intensity 
adjustable to case and area density. 


^v SS u a a 


Push-button operated with motor- 
ized curtains and stepless light intensity control. 


“CLASSIC” Manually operated “Curtained” Illu- 


minator with adjustable light intensity. 
“HI-INTENSITY” Brightness controlled “Curtained” 


Illuminator with extra light power. 


FOR ADDITIONAL INFORMATION: 
Contact your X-ray Supply Company or 
PHAROS VIEWING EQUIPMENT. 


132 MYRTLE AVE., FORT LEE, N.J. 07024 
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C, B. FLEET CO- ING 
Lynchburg, Va. 24505 
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international sta dards its famous for "ts baten: to- 
. batch consistent quality. And it's unequalled for detail, 
. definition, exposure latitude, and all tha rest. 

Now, three kinds of Sakura are available in this country 
through Keuffel & Esser X-Ray, Inc. There's RQE, an 
ultra-fast 90-second polyester film. There's RYE, a 314- 
minute polyester film. And there's RYT, a 3!5-minute 
triacetate film. 

Each is tailored for your specific requirements. All are 
the result of careful research and field testing. 

If you'd like to field test Sakura film yourself, ask your 
local Keuffel & Esser X-Ray representative for a free 
sample. Or write us directly. Keuffel & Esser X-Ray, Inc., 
20 Whippany Road, Morristown, New Jersey 07960. 
Who knows? In a world of less-than-perfect X-Ray films, 
Sakura may give you reason to take heert. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentat on 
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Help 
Wanted: 
Medical 


« Doctors 
—Generalists 
—Specialists 


e Nurses 

e Therapists 

e Laboratory and 
X-ray Technicians 


USE THE COUPON TO 
LEARN OF OPPORTUNITIES 
FOR CHALLENGING SERVICE 

ACROSS THE WORLD 


Way 
Sa” 


A Service of CARE 





A nonprofit, nonsectarian 
aid program to share the 
boon of modern medicine 


lxxii 


In 8 countries of Latin America, Af- 
rica and Asia, American and Canadian 
medical teams and specialists are at 
work with MEDICO, a service of 
CARE. Their mission: to upgrade 
medical services for the people and 
train local personnel for the years 
ahead. To meet the continuing re- 
quests for this crucial assistance, 
CARE-MEDICO seeks men and wom- 
en to serve as members of long-term 
teams, for 24 months, or as short- 
term volunteers in specialist pro- 
grams. Specialists in all categories 
are particularly needed, for assign- 
ments of at least one month. For a 
professional and personal experience 
you will treasure, apply today. Write 
for information on the posts available. 


l 

MEDICO, A Service of CARE l 
660 First Ave., New York, N. Y. 10016 
* . . ! 

Send me information on your programs 1n: i 
Afghanistan] Algeria[] Honduras] ! 
Dominican Republic [] Jordan [7 
Malaysia [ ] Nigeria [ ] Tunisia [] 4 
! 

E Od: uiuocvacieni dud s Hop and would , 
be interested in serving ................ months. i 
i 
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Slim-Lite 
offers you more 


while 
it offers you less 


As a matter of fact, 
Slim-Lite offers you just about 
everything you want in an illuminator. 
To take the second part of our story 
first, Slim-Lite offers you LESS because it 
is up to 50% SLIMMER THAN CON- 
VENTIONAL ILLUMINATORS. This 
ultra-practical modern design provides 
for easier installation ... resulting in an 
illuminator that looks better, eliminates 
unsightly bulky projections and saves 
you valuable desk and/or wall space. 
Secondly, and just as important, 
Slim-Lite offers you MORE LIGHT... 
50% MORE LIGHT because its modern 
design encompasses the use of three 
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fluorescent bulbs in- 4 
Stead of the conventional two. This ex 
tremely important innovation guarantees 
you the ultimate in uniform diffusion.. 
which means you work with a brighter 
sharper, clearer picture without eyestrain 

Furthermore, for the most conven 
ient, most practical multiple viewing 
Slim-Lites can be ordered in series, in any 
combination from two to eight (or more 
if needed). | 

For further information, contact 
your dealer or write to us direct... you’l 
discover Slim-Lite is the perfect way to 
shed light on any subject! 


NP New York e Chicago è Los Angeles è Toronto 


Executive Offices: 182-20 Liberty Avenue, Jamaica, New York 11412 
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Picker...the x-ray company? 
Picker...the nuclear medicine company? 
Picker...the ultrasound company? 


(No.] 


Broadly speaking, your business is diagnostic visual- 
ization. So is ours. And although we are still much 
more "x-ray" than anything else, we've dropped that 
word from our name. We now define our role in the 
broader sense: to help provide diagnostic information 
regardless of which visualization technique(s) you 
wish to use. So, despite the fact that we are indeed 
an x-ray company, a nuclear medicine company, and 
an ultrasound: company, we'd rather view ourselves 
as "the diagnostic imaging company." 

So what can:this mean to you? Fundamentally, 
it means that one company is expert in these several 
areas and is able to work with you in satisfying your 
needs in one or all imaging techniques. Instead of 
fragmented responsibility shared by several organi- 
zations, one company can accept the total responsi- 


bility for the functional effectiveness of your diagnos- 
tic visualization systems. This factor alone can serve 
to reduce the frustration, time, and expense of deal- 
ing with multiple suppliers. And a single company- 
defining its role in the broadest terms—is likely tc 
view its responsibilities to its customers in the broad- 
est possible terms also. Picker certainly does. 

Now the inevitable offer. We'll happily assist 
with any radiology problem, or with the establishment 
or expansion of a nuclear medicine department, or 
with basic information about ultrasound techniques 
or equipment—or with anything else that concerns 
you about these diagnostic visualization techniques. 
Simply contact your local Picker representative or 
drop a line to Picker Corporation, 595 Miner Road, 


Cleveland, Ohio 44143. 
PICKER 
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A sinall hospital 


J 


just can't go into 
nuclear medicine. 


(Pity that 700 of them didn't know that.) 








Actually, 700 hospitals with fewer than 200 beds the world do they find space in their institutions 
have already established Departments of Nuclear for new equipment? How can they possibly 


Medicine. And we have ample evidence—that afford it? Isn’t it really a tremendous bother? 

we'll be pleased to share with you—that the gain If you clip the coupon, we'll try to answer those 

justifies the effort. questions. If the coupon is missing, just write to 
What do you gain? How do small hospitals Picker Medical Products Division, 595 Miner Road, 

train their staffs for nuclear medicine? How do Cleveland, Ohio 44143 and ask for information on 

they go about getting AEC-licensed? Where in starting a Department of Nuclear Medicine. 


PICKER 


Picker Medical Products Division, 595 Miner Road, Cleveland, Ohio 44143 





C] Although | don't wish to commit this institution to anything at this time, | would like 
to know more about: the advantages of nuclear medicine, the problems of getting into 
it and solutions that others have devised, the economics, and so forth. Accordingly, 
please have your representative call me | 

| ————— Vn ORT ENS r amon ines: 


name & title 


[ ] Please send relevant small hospital case histories and other information on starting 
a Department of Nuclear Medicine. 


Name 


Title 





Institution 


Address 


Phone 
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RESCUE 


Trouble knows no time of day. X-ray processing equipment can become 
jammed or break down at any hour. 

That's why Acan X-Ray has a 24-hour around-the-clock emergency 
repair service. Our skilled technicians are always on call to serve you — 
whatever the time of day or night. 

In addition to being available around-the-clock, Acan X-Ray also 
provides complete parts and inventory supply, as well as all major 
brands of concentrated and pre-mixed chemicals. 

When you have a problem — or need fast service — call 


a subsidiary of 


Cm a Zee Aetat “Company, Sne. 


CHICAGO, ILL. (312) 538-5646 INDIANAPOLIS, IND. (317) 244-9911 ST. PETERSBURG, FLA. (813) 862-6137 
DETROIT, MICH. (313) 366-8100 NEW JERSEY (201) 863-6511 STOCKTON, CALIF. (209) 463-2603 
FLINT, MICH. (313) 686-1500 NEW YORK (212) 721-5252 TAMPA, FLA. (813) 872-8386 

NILES, MICH. (616) 684-2262 
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articles must be submitted in fna/ form. They are published with the understanding that they are contributed 
exclusively to THE AMERICAN JounNAL or RoENTGENOLOGY, Rapium THERAPY AND NucLEAR MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty offprints are furnished without charge to authors. Additional offprints (up to 200) and reprints (un- 
limited) may be purchased according to a scale of prices that accompanies galley proofs. As soon as each 
issue is printed, the type is destroyed except for offprint or reprint orders in hand. These orders must be 
returned with corrected galley proofs to the Editorial Office. 
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Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
on each sheet of manuscript. Tabular materials should be typed on separate sheets; likewise bibliographical 
lists, footnotes, etc. The use of abbreviations should be avoided in the text. 

Drawings and charts for reproduction should be made in black (zever in blue). Photographic prints of films 
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an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
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of the article; name of the periodical; year, volume and pages. It is requested that the authors use the follow- 
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1. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. Am. F. Dis. Child., 1943, 65, 766-780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
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often omitted. 
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Simple, specific, 
nalatable a 


preradiographic ! 
bowel evacuant 4 


One step preradiographic bowel 
prepping with X-PREP Liquid 
simplifies procedure for the 
patient. NO need for complicated 
regimen of tablets, suppositories 
and enemas. NO need for 
overhydration which may be 
undesirable in some patients. NO 
need to stop antacid therapy. 


One dose —2^ fluid ounces— 
of X-PREP Liquid cleanses the 
bowel effectively. Lower bowel 
perista!sis is induced through 
virtually colon-specific 
stimulation of the intrinsic 
peristaltic mechanism. 


One bottle of palatable X-PREP 
Liquid is usually enough to 
achieve a clean colon, without 
residual oil droplets that may * ds f 
occur with castor oil. In the Q P d 
majority of cases, good-to-excellent 5 
visualization has been obtained without 
enemas.* Patient acceptance is generally good. 
*References available on request. 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


(9 COPYRIGHT 1970, GRAY PHARMACEUTICAL CO., YONKE 
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Prep with X-PREP Liquid 


One step-one dose-one bottle 
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THERAPY forthe (( ) 


AECL's teletherapy treatment simulator, the 


THERASIM 


introduces a new era of efficiency for busy clinics 
by eliminating treatment planning and tumour 
localization time on treatment equipment. 


The THERASIM is designed to operate with all types of teletherapy 
equipment — Cobalt 60, Cesium 137, High Voltage or X-Ray. 


Operation of the THERASIM is simple. — All movements and positions are 
manipulated from a control console with a TV monitor linked to an 

size, shape and position of the tumour. ies. 

Thus, treatment techniques are oun 

fluoroscopic images leaving | z- 5 N 

therapy equipment free idi m \ : 


IMAGE INTENSIFIER which visually depicts the 
refined with X-Ray pictures and 
for actual treatments. 


BON 
ETE eu 
£ 


HOW MANY MORE PATIENTS 
PER DAY COULD THIS MEAN 
FOR YOUR CLINIC? 


A THERASIM can also be 

your first step to 

automation since 

every THERASIM is 

designed to co-relate 

with the automated 
THERATRON 80 and complete 
computerized automation now 
being planned by AECL 


If you are looking to 
the future, you should 
look at a THERASIM! 


le Atomic Energy of Canada Limited e Commercial Products 


P.O. Box 93 * Ottawa * Canada 
69.4M Telephone 613/836-2790 + Cable ‘'Nemota'’ 





What is Super Tech’s new secret? 


Suddenly Super Tech 
(the RT with the 
Pakorol-XU) can have 
the X-ray film proces- 
sor she has always 
wanted—the new Pako- 
rol-CT X. It's small, 
processes sheet or roll 
film, can actually be 
operated fully in the daylight, is fast 
and extremely neat and clean. 


Faster than hand processing . . . 


the Pakorol-CTX processes and dries" 


105, 90, 70, 35 and 16mm film at up 
to 30 inches per minute. 


More versatile than other X-ray 
processors... the Pakorol-CTX de- 
livers top-quality radiographs up to 
5 inches wide. A simple change in 
chemicals converts the CTX from 





® 


X-RAY PRODUCTS 


Pako Corporation, 6300 Olson Memorial Highway, Minneapolis, Minn. 55440 
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lm processor. 
: Ro ographi 

e fine grain 
“necessary for sharp, clear 
viewing. 


Ready to respond to 
Super Tech's com- 
. she merely dials in the 


mand . 
developing time she needs. The CTX 
controls temperature, agitation and 
replenishment to assure consistent 
high-quality to meet Super Tech’s 
critical standards. 


And despite the increased efficiency, 
the compact Pakorol-CTX requires 
only a small tabletop in the X-ray 
department. (That's how Super Tech 
keeps it a secret.) 


Pako Corporation 


Minneapolis, Minn. 55440 





Tech's new secret 


NAME 


POSITION 
HOSPITAL/CLINIC/OFFICE 


CITY a fk or oed 4 | 4 


| - 
PS Processing System for Medical and Industrial X-Ray, Photographic, Motion Picture, and Graphic Arts Industries. 


6300 Olson Memorial Hwy. 


Please send me information 
about the Pakorol-CTX—Super 





ALL NEW INTRACAVITARY 
— GAMMA PROBE 


MEASURES RADIATION FROM RADIUM 
AND CESIUM-137 IMPLANTS 


4 Combines the best features of other instruments, PLUS... 











Mm DUAL-PURPOSE (FLEXIBLE/ RIGID) PROBE: When flexible, the probe follows the 
normal contours of the rectal area. Converts easily to a rigid probe, if needed. 


8 SEALED IONIZATION CHAMBER: Small chamber volume (only 0.050 cm?) assures 
excellent geometry. Energy response is +3% from 100 kev to 1.1 mev. 


W FAST RESPONSE TIME: Less than 2 seconds. 
w LARGE READOUT: Easy-to-read 6" meter. 


NO OTHER INSTRUMENT HAS ALL THESE FEATURES! 


For compiete details, ask for Bulletin 631-C 
Also send pg Catalog 70, containing 56 pages of Nuclear and X-Ray Accessories and Supplies, 


Ac NUCLEAR ASSOCIATES, INC. 


t 
GN 
35 URBAN AVENUE, WESTBURY, NEW YORK 11590, PHONE (516) 333-9344 





OS 
IMPORTANT NEW TITLES 


PULMONARY INVESTIGATION WITH RADIONUCLIDE APPLICATIONS IN 


RADIONUCLIDES NEUROLOGY AND NEUROSURGERY 
First Annual Nuclear 


» : Edited by Yen Wang, University of Pilis. 
Medicine Seminar 2, 8 y of 
ae , Th burgh School of Medicine, Pennsylvania, 
Compiled and edited by Albert J. Gilson | 


oe ui NN and Pietro Paoletü, Univ. of Milano, Hals. 
and William M, Smoak, HT, both of Uni. i i i 


CHARLES C THOMAS * PUBLISHER 


of Miami School of Medicine. (27 Contrib- 
utors) Commences with a discussion of the 
fundamental aspects of lung perfusion and 


alveolar gas exchange. The tools of the 


trade--labelied compounds' and: the basic 


instruments used for their detection and 
localization—are then examined. Merits and 
drawbacks of the imaging devices and data 
handling systems are critically discussed. 
The final portion is entirely Clinical and is 
devoted to the diagnosis of pulmonary em- 


bolism. 

OF 73 FOF dy db OEFA w^ (uy 
15 £ () e ab PP. (o 34 ra 9 JA } 
531.50 197 15, 12 tables 


301.327 East 
Lawrence Avenue 


(25 Contributors) Discusses the mechanisms 
of radionuclide transport processes across 
the various membrane systems and cellular 
compartments of the central nervous S¥S- 
tem, and the techniques and usefulness of 
the cerebral blood flow variations as a result 
of different disease conditions. Specific ad- 
vantages of using radioactive agents for the 


treatment of intracranial lesions are ex. 


pounded. 
1970 376 Dp. (7 xw IO ) 
$27.30 215 HL, 44 tables 


SPRINGFIELD © ILLINOIS * 62703 


|... Chest 
Radiography? 


1. Would you like to handle more patients in less time? 





2. Would you like to lower your costs dramatically? 


3. Would you like to be able to do a// your chestfilms in a 
room less than 100 sq. ft.? 


4. Would you like to automate the entire job? 
5. Would you like superior diagnostic quality? 


6. Would you like to verify film quality more promptly, and 
minimize waiting room congestion? 


7. Would you like to free more experienced personnel for 
more demanding jobs? 


8. Would you like to eliminate virtually all retakes? 


fe) 


. Would you like to eliminate film misidentification? 


- 
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. Would you like more information? 
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Picker Medical Products Division 
595 Miner Road 
Cleveland, Ohio 44143 


Please forward detailed information on Picker's new Automatic 
Chestfilmer System. 


Name 
Title 


Departmen 





Institution 


Address 


Zip 
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The “single source responsibility” company. 


Nothing in the rules says we can't win the film processor 
game by putting an extra player on the floor. 





You may have seen our star construction. But with only Particularly when you look 


performer—that90-second/ half the per-hour film at the rest of the team. With 
32-minute film processor capacity of our leader. As a sheaf of lease-purchase- 
we introduced about three you might expect, little buyback arrangements. Our 
years ago. For half the price brother also goes for half own, proved chemistry. 

you expected to pay. Well, the price of our already And 83 service offices— 
it's been unbelievably half-priced processor. nationwide—to make it all 


successful. It’s proved itself 
at least as dependable, as 
rugged, as consistent in 
thousands of installations 


pull together. Ask your 
local Litton/Profexray 
office for details on the 
leading film-processing 


So now for the first time, 
you have a choice. You can 
fit processors into your 
department, instead of 


aul J albe Lina vic having to build a department system. 

buy for twice the price. around your processor. All After all, it makes sense to 
And now, we've added without spending any more back the team that's ahead. 
that film processor's little money. Little brother's 

brother to the team. Same going to be a winner. 


engineering. Same rugged 








PROFEXRAY [D 


DIVISION OF LITTON INDUSTRIES 
515 East Touhy Avenue, Des Plaines, Illinois 60018 


SUPER-8 
MOTION-PICTURE 
STUDY. 

SELECTED FRAMES. 
ANTERIOR VIEW. 





R 73.4 SEC. FOLLOWING INITIAL L R c 1.2 SEC. LATER. L 
DETECTION OF ABNORMALITY 
ON PERSISTENCE SCOPE. 





R c 2.7 SEC. LATER. L R 711.6 SEC. LATER. L 


ARTERIOGRAPHIC 
STUDY. 

RIGHT OBLIQUE 
VIEW. 


STATIC SCINTIPHOTO. 
ANTERIOR VIEW. 









THE PHO/GAMMA 
SCINTILLATION CAMERA. 


Th Cr brol “Flew” study 





Evaluation of Cerebral Vascular “Flow” 
with the Nuclear-Chicago Pho/Gamma" Scintillation Camera 


In this technique using 9?ntechnetium pertechnetate 
for dynamic study of vascular ‘‘flow’’ pathways (both 
intra- and extra-cranially), the Pho/Gamma Scintilla- 
tion Camera is equipped with the Nuclear-Chicago 
Super-8/Persistence Scope. 


SETTING-UP. The standard 4000 parallel-hole col- 
limator is used. The area to be visualized includes the 
patient's neck and head. With the patient in the supine 
position, the Pho/Gamma detector is positioned 
touching the tip of the nose. This orientation can be 
readily achieved, because of the Pho/Gamma de- 
tector's positioning flexibility. 


ISOTOPE AND DOSE. An intravenous injection of 
10 mC of ?*?mtechnetium pertechnetate is administered, 
preferably in one of the antecubital veins. No attempt 
is made for a bolus injection. 


DATA ACCUMULATION AND DISPLAY. At the first 
detection of events on the persistence scope (which 
displays data in live “fluoroscopic” fashion), the 
scope display is filmed with the Super-8 movie cam- 
era. Frame rate is 32 per second. Filming is stopped 
when the recirculation phase is detected — usually 
about one minute after the beginning of the study. 

Then, approximately one hour later, conventional 
scintiphotos are taken, in a variety of viewing posi- 
tions, each representing approximately 250,000 
counts. 

The motion-picture film is subsequently viewed with 
the Super-8 Analyst projector in slow, fast, or stop- 
motion, as necessary for evaluation. 

These Pho/Gamma-generated data can also be 
recorded, in high-resolution digital form, on the 
Nuclear-Chicago Data-Store/Playback Accessory or 
on the CDS-4096 Clinical Data System. With either of 
these system accessories, patient data can be stored 
and then re-played, processed, and manipulated at 
the clinician's discretion. The result is an increased 
range of analysis, yielding additional qualitative and 
quantitative data. 


Nuclear Reviews 


WHAT'S A CDS-4096? That's our Clinical Data System. 
For image-data storage from the Pho/Gamma. In digital 
form. For a variety of displays and manipulation. Write for 


the CDS-4096 brochure. 


An exchange of information on topics 


CASE HISTORY. The clinical study illustrated on 
the opposite page is of a patient with the following 
history: Male, 51 years old. Three-month history of 
intermittent episodes (one to three minutes duration) 
of right visual-field constriction. Physical examination 
negative, except for slight blurring of right optic disc. 


EVALUATION. In the selected frames from the 
Super-8 motion-picture film shown at left, these clin- 
ically relevant indications are seen: Frame 119, there 
is no isotope flow through right carotid artery path- 
way (arrow); note also outline of anterior and middle 
cerebral artery pathways, with relatively decreased 
concentration in right hemisphere. In Frame 158 (cap- 
illary phase), block in right carotid pathway is still 
evident. In Frame 204 (venous phase), delayed arterial 
perfusion in the right hemisphere begins. And, in 
Frame 490, recirculation with evident delayed arterial 
perfusion in right hemisphere is seen. 

The static scintiphoto shown is essentially negative 
for any evidence of abnormal isotope accumulation, 
as were a number of other scintiphotos taken following 
the Super-8 study. 


CONCLUSIONS. In this case, detection and local- 
ization of an abnormal ‘‘flow’’ pattern in the Super-8 
dynamic study—but not in the static scintiphotos—led 
to a meaningful differential diagnosis. To this end, a 
serial arteriographic study was performed. The radio- 
graph selected from that study reveals complete oc- 
clusion (arrow) of the right internal carotid artery at 
the bifurcation with the external carotid on the right. 
The intra-cranial problem was therefore shown to be 
the result of extra-cranial pathology. 

Thus the Pho/Gamma Scintillation Camera permits 
the use of a relatively innocuous, yet rapid, technique 
to produce supplementary diagnostic information. 
This information can provide direction for the use of 
other investicative techniques and make possible a 
more definitive diagnosis. 0-225 


THE PLACE FOR IN-VITRO COUNTING. It could be in your 
lab. Because gamma counting, in-vitro, is the way to go at 
times. We make it easy. Ask us for details on our gamma- 
counting systems. 


ich has more than a passing interest in 


related to nuclear medicine sponsored by IMU CLEAR- CHICAGO s field and the people who work in it. 


A SUBSIDIARY OF G. D. |SEARLEI & co. 


2000 Nuclear Drive, Des Plaines, Illinois 60018, U.S.A. 


Donker Cu 


traat 7, Amsterdam W. The Netherlands CM-182 
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Triosorb-125 T-3 Diagnostic Kit Tetrasorb-125 T-4 Diagnostic Kit 


The in vitro test unmatched for An improved, simplified method for 
reproducibility, convenience and accuracy. measuring total serum thyroxine with 
diagnostic accuracy equal to or better than 
any currently used measures of thyroid 
function. Unlike other tests, exogenous 
iodines don't affect Tetrasorb® results. 


Reproducible. Over 15 million tests 
conducted over the past eight years have 
made Triosorb® the standard of T-3 tests. 


Convenient. The disposable Triosorb® Kit is 
ready for immediate use at room temperature 
making it one of the simplest, most 
convenient thyroid function tests available. 


Accurate. Approximately 15 drugs and 
conditions produce misleading Triosorb®-T-3 
test results, compared with over 200 factors 
which affect PBI. 


* Also available as Triosorb®-131. 
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The T-7value completes With LOGIC" 

the thyroid profile. your final step is as easy as |,2, 3. 

It’s the Abbott method for determining the 1. Establish a baseline. 

in vitro free thyroxine index. Pre-set count for 10,000; read the re- 
T-7 is not a test but a numerical value ES SOTTO EEN Nabe THO ES 
derived from the multiplication of T-3 and 2. Take a post-wash reading. 

T-4 test values. Because it is a product of Pre-set timer for the baseline established 
two other numbers, the 7-7 value will move in step 1. 

only when both the T-3 and T-4 values move 3. Read the percentage uptake directly 


in the same direction. There are only two 
physiological conditions which cause this to 
occur, hypothyroidism and hyperthyroidism. 


from the NIXIE tubes. 
LOGIC™ provides direct ratio readout in 


; i Eo ercentage. 
With the exception of those patients receiving P : 
liothyronine or d-thyroxine therapy, No conversions or calculations needed. 
all other factors which affect thyroid function Minimal chance for error. 


tests will cause the T-3 and T-4 values to 
move in opposite directions, and the 


T-/ value to remain in the normal range. ABBOTT LABORATORIES * North Chicago, Illinois 60064 


When you provide the Abbott T3 T-4 and PARIET PANTONE Products Division | 
TT a f EN lete thvroid World's Leading Supplier of Radio-Pharmaceuticals 

g va ues you urnis a comp e e yrol Vertretung fur Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 
profile with unparalleled clinical accuracy. 


TM—Trademark 14247 


RP POLYESTER TYPE Il 
A high-speed film for spe- 
cific uses requiring mini- 
mal exposure techniques. 


RP POLYESTER TYPE | 
A general purpose, medium 
speed X-Ray Film with 
short scale contrast and 
clarity of base. 


RP POLYESTER TYPE Ill 
A long scale X-Ray Film 
designed to record the 
most subtle detail. 


PROFESSIONAL 
PROCESSOR SERV 


OTHER SPECIALIZ 
PRODUCTS 
SCOPIX (Photoroen 
Film); OSRAY (Non-Sc 
Film); CURIX COPY F 
RP Unipac (Direct E 
sure Film). 





AGFA-GEVAERT 


R) 


GEVAERT 


Medical X-Ray Film 


is distributed exclusively by 


LOW X-RAY CORPORATION 
1290 Broadway, New York, New York 10001 


Sales Offices and Warehouses throughout the United States 
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When you want speed and 
detail, there’s no equivalent for 
Radelin’s STF-2, the fastest X-ray 
screen available. Radelin puts 
50% more phosphor on the screen, 
to gain a 6596 reduction in patient 
exposure — compared to par speed 
— and without any significant 
loss of detail. 

In addition to its speed, STF-2 
Is easier to clean and keep clean. 
It has high static resistance, high 
moisture resistance, dimensional 
stability and uniformity of speed 
and performance from screen 
to screen. 

With Radelin STF-2 screens 
there's no need to compromise! Call 








your supplier today. 


Radelin STF- 


The fastest X-ray screen 
available. 


For total performance... 
use Radelin screens 
and Halsey cassettes. 


MEDICAL PRODUCTS DIVISION 


USR UNITED STATES 
RADIUM CORPORATION 


1425-37 STREET/BROOKLYN, N.Y. 11218/ 
(212) GE6-1700/ TWX 710-584-2358 


ISOTOPES TLD-THE ONLY DOSIMETRY SYSTEM YOU NEED. 


ht 


Now, for the first time there's a single 
system of measurement for almost all 
human dosimetry problems — ISOTOPES TLD. 

With Phosphor-Teflon TLD dosimeters — 

in rod, disc and tape form — in vivo and 

external radiation can be readily measured, 
Micro-rods have been used for 
intracavitrary and interstitial dosimetry. 
For depth dose measurements, 
diagnostic roentgenography, nuclear 
medicine and personnel monitoring, 
disc dosimeters are employed routinely. 
All of these dosimeters can be quickly 
and easily read out on ISOTOPES versatile 
TLD Readout Instrument. Or our 
simplified, low-cost, portable 
Berkeley reader. 

For complete information about this new 
single radiation measurement system, 
call or write ISOTOPES, 50 Van Buren 

Avenue, Westwood, New Jersey 07675 

(201) 644-7070, 
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[PERIOR IMAGING SYSTEM FOR UPDA 
POT EARUM UNITS 


THE "DYNAVIEW" 





The DYNAVIEW imaging system has been devel- 
oped to fill the need for an easily installed inex- 
pensive unit to replace the conventional fluoro- 
scopic screen in spot filming equipment or stan- 
dard medical fluoroscopes. The basic model con- 
sists of an image tube and housing with integral 
power supply, a mirror viewer, a compact univer- 
sally adaptable ceiling suspension unit and an 
interchangeable plate to fit in place of the fluoro- 
scopic screen. 

The Dynascope “6UC” image tube, housing, 
and solid state integral power supply has been 
selected as ideal for this system due to its out- 
standing performance. It provides maximum 
brightness, excellent resolution and contrast. The 
DYNAVIEW system can also be supplied with 
the new Dynascope *6U" tube, a dual mode tube 
where the central 4" of the input image can be 
electronically expanded to provide a magnified 
image. The tube will be shipped with its solid 
state power supply in the same housing and with 
the focusing voltages preadjusted and preset. This 
concept completely eliminates the need for high 
voltage cables, and means that the tube will be 
focused at the factory under laboratory condi- 


tions, Thus the only electrical connection required 


IMAGE INTENSIFYING SYSTEM 


for the DYNAVIEW system is to a 115 volt 50 or 
60 cycle supply. 

To further simplify the installation of this unit 
the major component of the optical system will be 
permanently mounted and prefocused. 

The ceiling suspension system which is pro- 
vided to counterbalance the weight of the tube. 
power supply and optical system is designed to 
provide travel along the length of the fluoroscopic 
table through the installation of new ceiling rails, 
if required, or by using existing ceiling rails. ( Var- 
ious adapters are available for most types of ceil- 
ing rails.) The suspension unit itself provides for 
cross table movement. 

The bottom of the image tube housing is de- 
signed to be attached to properly rayproofed 
plates built to fit various types of spot film devices. 
These plates are designed so that the image tube 
and viewer can be easily removed from the fluoro- 
scopic screen frame if necessary. 

The unique concept of the DYNAVIEW system, 
its simplicity of installation, its low cost, and its 
high quality make it possible for the first time to 
consider the use of image intensifying techniques 


to replace all fluoroscopic examinations. 


Available through your x-ray equipment dealer. 





THE MACHLETT LABORATORIES, INC. 


A c UR: 9! DI A PF Y 






O F RA YT H E ON COM PAN Y 


Printed in U.S.A 








,Picker s own 
| Screens an 
1 cassettes are 


covered by 
an exclusive i 
| unconditiona | 
warranty for 
on 





Someone must be sure of something? 


*To find out what. check with vour Picker representative or write Picker Corporation. Dept. L.595 Miner Road. Cleveland. Ohio 4414 








Over 1000 examinations 
by 18 investigators prove 
the efficacy of 

drip infusion pyelography 


RENO-M-DIP 


Meglumine Diatrizoate Injection U.S.P 
(307e-For Drip Infusion Pyelography) 


The diagnostic effectiveness of drip infusion pyelography has been 
established in over 1000 radiologic examinations of individual patients 
by 18 independent investigators. ' 


In a composite of the 1,062 patients studied and reported upon, 87% 
showed excellent to good urograms. In these studies, 728 patients 
received a 1:1 dilution of a 6096 solution of meglumine diatrizoate, and 
334 received the ready-to-use 30% solution. 


These studies also showed that not only are dense nephrograms obtained 
with the drip infusion pyelography procedure, but satisfactory cystograms 
are also provided. In addition, pictures of the ureter were definitive — 
usually with complete visualization on one film. 


Drip infusion pyelography was used successfully even in cases with 
various degrees of azotemia — and in many instances was shown to avoid 
the need for retrograde pyelography. 


Better visualization 

Improvement over regular I. V. pyelography was shown specifically in 
89.5% of 180 cases by 8 of the 18 investigators. 

Adverse reactions 

Adverse reactions were generally mild and occurred in 6.7% of the 
cases. The most frequent reactions were nausea and urticaria (see brief 
summary on next page). (All meglumine diatrizoate solutions used were 
equivalent to 30% concentration.) 


A convenient bottle 

The bottle containing Reno-M-DIP is calibrated, to make dosage 
measurement easy. It has a standard screw-neck that accommodates all 
the usual attachments. It will take any top —screw-top, needle or spike. 
Drip infusion pyelography is asimple, reliable, and relatively safe proce- 
dure for diagnosis of urologic disease process. Use Reno-M-DIP 
whenever drip infusion pyelography is indicated. 


1. Data on file at The Squibb Institute for Medical Research. 
See next page for brief summary. 
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RENO-M-DIP 


(308 Fore Diatrizoate Injection U.S.P 
O76-For Drip Infusion Pyelography) 


Reno-M-DIP™ (Meglumine Diatrizoate Injection U.S.P.) 
for drip infusion pyelography provides a sterile, aqueous 
solution of 30% meglumine diatrizoate which contains ap- 
proximately 14% (42.3 grams per 300 cc.) bound iodine 
and 0.04% disodium edetate as a sequestering agent. 
The solution contains approximately 0.054 mg. (0.002 
mEq.) sodium per cc. (16.2 mg. per 300 cc.). 
Contraindications: Contraindicated in persons hypersen- 
sitive to salts of diatrizoic acid. Urography is contraindi- 
cated in patients with anuria. 

Warnings: A definite risk exists with the use of contrast 
agents in excretion urography in patients with multiple 
myeloma. There has been anuria with progressive ure- 
mia, renal failure and death. This risk of the procedure 
in these patients is not a contraindication; however, 
partial dehydration in preparation for study is not rec- 
ommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including 
dialysis, has been successful in reversing this effect. 
Myeloma should be considered in persons over 40 be- 
fore undertaking urographic procedures. 

In cases of known or suspected pheochromocytoma, if 
the physician feels that the possible benefits outweigh the 
considered risks, radiopaque materials should be admin- 
istered with extreme caution; however, an absolute mini- 
mum of material should be injected, the blood pressure 
should be assessed throughout the procedure, and mea- 
sures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous 
individuals when injected I.V. or intra-arterially. Although 
a history of sensitivity to iodine per se or to other contrast 
media is not an absolute contraindication, administration 
of meglumine diatrizoate requires extreme caution in such 
cases. Meglumine diatrizoate should be used in pregnant 
patients only when the physician deems its use essential 
to the welfare of the patient since safe use during preg- 
nancy has not been established. Perform thyroid function 
tests prior to administration of meglumine diatrizoate since 
iodine-containing contrast agents may alter the test results. 
Perform urography with extreme caution in persons with 
severe concomitant hepatic and renal disease. 
Precautions: Diagnostic procedures involving use of con- 
trast agents should be performed under the direction of 
personnel with prerequisite training and a thorough knowl- 
edge of the particular procedure. Appropriate facilities 
should be available for coping with situations which may 
arise as a result of the procedure and for emergency treat- 
ment of severe reactions to the contrast agent itself; com- 
petent personnel and emergency facilities should be 
available for at least 30 to 60 minutes after I. V. administra- 
tion since delayed reactions have been known to occur. 
These severe life-threatening reactions suggest hypersen- 





sitivity t 
of ast one or allergy or a history of a previous reaction to a 
contrast agent warrants special attention and may predict 
more accurately than pretesting the likelihood of a reaction 


the contrast agent. A personal or family history 


although not the type nor severity of the reaction in the in- 
dividual. The value of any pretest is questionable. The 
pretest most performed is the slow injection of 0.5—1.0 cc. 
of the preparation which may be given through the needle 
to be used for the full dose. If no reaction occurs within 15 
minutes, the full dose may be given; however, this does not 
preclude the possibility of reaction. Should the test dose 
produce an untoward response, the necessity for continu- 
ing the examination should be reevaluated. If deemed es- 
sential, examination should proceed with all possible 
caution. In rare instances, reaction to the test dose may be 
extremely severe; therefore, close observation and facil- 
ities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with 
liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents; therefore, if known 
or suspected hepatic or biliary disorder exists, administra- 
tion of meglumine diatrizoate should be postponed follow- 
ing the ingestion of cholecystographic agents. Consider 
the functional ability of the kidneys before injecting meglu- 
mine diatrizoate. 

The recommended rate of infusion should not be ex- 
ceeded. The diuretic effect of the drip infusion procedure” 
may hinder an assessment of residual urine in the bladder. 
Adequate visualization may be difficult or impossible in 
uremic patients or others with severely impaired renal 
function (see Contraindications). 

Adverse Reactions: Reactions most frequently encoun- 

tered with drip infusion pyelography are nausea and urti- 

caria. Chills, metallic taste, vomiting, dizziness, a rise or 
fallin blood pressure, itching, flushing, or generalized feel- 

ing of warmth, sneezing, etc. may occur and, rarely, may 
be severe enough to require discontinuation of dosage. 

severe reactions which may require emergency measures 

(see Precautions) are a possibility and include cardiovas- 

cular reaction characterized by peripheral vasodilatation 

with hypotension and reflex tachycardia, dyspnea, confu- 

sion, and cyanosis progressing to unconsciousness. An 

allergic-like reaction ranging from rhinitis or angioneurotic 

edema to laryngeal or bronchial spasm or anaphylactoid 

shock may occur. Temporary renal shutdown or other 

nephropathy may occur. Intravenous injection of meglu~ 
mine diatrizoate in a more concentrated formulation has 

produced a few instances of a burning or stinging sensa- 

tion and of venospasm or venous pain. 

Supply: Bottles of 300 cc. 
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SEE NEXT PAGE FOR 
COMPLETE PRODUCT INFORMATION. 


Clysodrast 


(bisacodyl tannex) 
A COLONIC EVACUANT 


Description: 

Each packet of CLYSODRAST contains 1.5 mg. of 
4,4’- (diacetoxydiphenyl) - (pyridyl - 2) methane 
complexed with 2.5 Gm. of Tannic Acid, N.F., in 
a readily soluble form. 

Actions: 

CLYSODRAST is a non-absorbable colonic evacu- 
ant which provides good cleansing of the colon 
when used as an enema. The tannic acid serves 
to solubilize the 4,4'- (diacetoxydiphenyl) - (pyri- 
dvl - 2) - methane as well as to inhibit the secre- 
tion of the secretory glands in the colonic mucosa. 


Tannic acid contained in CLYSODRAST is water- 
soluble and precipitates protein. Its astringent ef- 
fect inhibits secretion of mucus in the walls of 
the large intestine. 


Indications: 


CLYSODRAST (bisacodyl tannex) may be indi- 
cated for the preparation of patients for radio- 
logic examinations"of the colon, sigmoidoscopy 
and proctologic examinations. 


Contrainüications: 


CLYSODRAST is contraindicated in patients under 
the age of 10 because the possibility of absorption 
of tannic acid has not been adequately studied in 
this age group to warrant a conclusion of safety. 
CLYSODRAST is also contraindicated in cases with 


known or suspected extensive ulcerative lesions | 


0; the colon. 

Warning: : 

Usage in Pregnancy 

Safe use of CLYSODRAST has not been estab- 
lished with respect to the adverse effects upon 
fetal development. Therefore, it should not be 
used in women of child-bearing potential, particu- 
larly during early pregnancy, except where, in the 
judgment of the physician, the potential benefits 
outweigh the possible hazards. 


Precautions: 


CLYSODRAST should be used with caution in a 
regimen where multiple enemas have been ad- 
ministered. Certain patients, because of age, de- 
bility, or underlying disease, require more gentle 
preparation than the routine castor oil and CLY- 
SODRAST (bisacody! tannex) preparation. It is im- 
portant that the instructions for preparation and 
administration be followed in detail, and that the 
recommended dosages not be exceeded. 


Adverse Reactions: 

The following adverse reactions have been re- 
ported: Cramping, weakness, nausea and fainting. 
Dosage and Administration: 


It is important that the entire medical history and 
condition of the patient be considered in decid- 


ing the dosage regimen. Traumatizing procedures, 
such as repetition of enemas (with or without 
CLYSODRAST) should be kept at the minimum 
necessary to achieve the desired result. 
Cleansing Enema 

Prepare the cleansing enema by dissolving the 
contents of one packet (2.5 Gm.) of CLYSODRAST 
in one liter of lukewarm water and administer. 
Barium Enema 

Prepare the barium enema by dissolving the con- 
tents of one or not more than two packets (2.5 
Gm. or 5.0 Gm.) of CLYSODRAST in one liter of 
barium suspension. If more than one liter of 
barium suspension is prepared, it is important 
that the concentration of CLYSODRAST (bisacodyl 
tannex) never exceed 0.5 percent (2 packets per 
liter). l 

The total dosage of CLYSODRAST for any one 
complete colonic examination, including the 
cleansing enema, should not exceed 7.5 Gm. (3 
packets). No more than 10 Gm. (4 packets) of 
CLYSODRAST should be administered to any in- 
dividual within a 72-hour period. 

Preparation of the Patient: 

General Procedure 

On the day prior to examination, the patient is 
placed on a residue-free diet. Castor oil, one to 
two ounces, is administered approximately 16 
hours before examination. On the day of exam- 
ination, the CLYSODRAST cleansing enema is 
given (see “Dosage and Administration”) and ex- 
pelled. Results are inspected and if a considerable 
amount of fecal material is present in the toilet 
bowl, the enema may be repeated. 


Routine Barium Enema — In addition to the gen- 
eral procedure outlined above, good evacuation 
of the barium sulfate enema may be obtained by 
adding CLYSODRAST to the Suspension as de- 
scribed under "Dosage and Administration." 


Double-Contrast Studies — Only barium sulfate 
which is specially processed and specially de- 
signed for this purpose should be used. In addi- 
tion to the "General Procedure" as outlined 
above, CLYSODRAST (bisacodyl tannex) may be 
added to the barium sulfate suspension. The 
CLYSODRAST serves in eliminating the excess 
radiopaque medium. After evacuation, a uniform 
deposition of the contrast substance remains on 
the colonic mucosa. The patient is then ready for 
the introduction of the air. 


How Supplied: 

CLYSODRAST is supplied in packets containing 
1.5 mg. of 4,4’- (diacetoxydiphenyl) - (pyridyl - 2) - 
methane and 2.5 Gm. of Tannic Acid, N.F. These 
packets are supplied in cartons of 25 and 50 
packets. 


Literature available on request 


Carolina, Puerto Rico 00630 


E Barnes-Hind Diagnostics 


Obtain clearer, more detailed Hysterosalpingograms painlessly. 


The Vacuum Uterine Three interchangeable 
Cannula draws the cer- cups accommodate cer- 
vix into a transparent plas- vices of different size and 
tic suction cup eliminating even lacerated cervices. 
the use of tenaculum for- The instrument may be 
ceps. The acorn at the tip used for fistulography and 
of the cannula is positioned X-Ray examination of enter- 
as a result of the negative ostomies with simple modi- 
pressure in the cup. fications. 


ft is absolutely painless, and For further information contact: 
there is no contrast medium AGA Corporation, Medical 
leakage, no reflex spasm of the Products Division, 550 

tubes, no distortion of cervical County Avenue, Secau- AG A 
canal, no nemorriage. tne paton cus, New Jersey 07094. 
experiences minimal discomfort $ , 

even during repositioning. Hennep o ST ae 








CORDLESS MOBILE X-RAY UNIT: 


Tests demonstrate capability for obtaining 
procedure room film quality at bedside. 


Two separate comparisons have 
verified the radiographic quality 
produced by General Electric’s 
CMX-110,™ a cordless mobile 
x-ray unit powered by nickel- 
cadmium cells. 


At a leading 500-bed university 
hospital, CMX-110 was tested 
along with two capacitor-dis- 
Charge units and two systems 
utilizing single and 3-phase pow- 
er. The object was to determine 
whether, in new construction, 
doctors could eliminate expen- 
sive high-power electrical outlets 
in patient rooms, operating areas 
and intensive care units and still 
obtain the desired film quality 
using currently available mobile 
x-ray units. 


CMX-110 radiographs were de- 
scribed as “‘very satisfactory in 
terms of overall density and con- 


trast under maximum radio- 
graphic demands." The conclu- 
sion was to eliminate the wiring 
in question and let CMX-110 
handle the full range of radio- 
graphic needs outside the radi- 
ology department. 


General Electric tests support 
this conclusion. Chest radio- 
graphs, of the same patient under 
identical conditions, proved CMX- 
110's effective x-ray output com- 
parable to that produced in a 
system powered by a polyphase, 
700 mA generator. Also, chest 
and abdomen films with a CMX- 
110 demonstrated distinct advan- 
tages in density, contrast and re- 
liability to those produced by a 
popular capacitor-discharge unit 
under the same conditions. 


Complete details of each com- 
parison are available on request. 


DIAGNOSTIC X-RAY 
SYSTEM: 


Remote control of multi-function 
capability provides new answers 
for patient-load problems. 


A total-remote diagnostic x-ray 
system, that makes it unneces- 
sary for the radiologist to return 
to tableside during any proce- 
dure, has been introduced by 
General Electric. 


The multi-function Telegem™ 90 
permits fluoroscopy, radiography 
and tomography procedures in 
one room. Featured are 90°-90° 
table angulations and powered 
top movements that include ver- 
tical travel. 


Multi-directional tubehead angu- 
lations permit oblique angle flu- 
oroscopy of obscured areas, such 
as the sigmoid colon, and inac- 
cessible structures. For scan- 
ning, the under-table image in- 
tensifier moves through 20 inch- 
es, to follow a single barium 
swallow down the esophageal 
tract. 


Telegem 90 also features remote 
serialographic programming of . 
multiple Bucky radiographic 
views, with up to six uniform im- ' 
ages on a single film. The system 
accepts, and automatically cen- 
ters, cassette sizes up to 14x17 
inches, with automatic masking 
to format. 








X-RAY TUBES: 


Power-match tube and generator 
for maximum technic capability. 


A heavy-duty x-ray tube, with the 
highest instantaneous exposure 
ratings available, heads General 
Electric’s new line of Maxiray™ 
tubes. Three models match the 
power capability of every sized 
generator, for today’s emphasis 
on high-energy and high-volume 
radiography. 


The Maxiray 125 features a 125 
mm (5 inch) diameter anode. All 
three models, including the 100 
and 75, incorporate GE’s exclu- 
sive composite Polyrhenium™ 
anode processing. This enables 
Maxiray tubes to store and dissi- 
pate the high heat levels gener- 
ated during such procedures as 
rapid-film radiography, cine flu- 
orography, spot-filming and ex- 
tended schedules. Higher instan- 
taneous exposure ratings permit 
greater radiation through a 
smaller focal spot for better im- 
age detail and resolution. 


Maxiray tubes also provide 
greater performance stability at 
high kVp, a lower rate of radia- 
tion fall-off and longer tube life. 


X-RAY GENERATORS: 


Combine millisecond 
interrogation and 
2-millisecond phototiming. 


Two new General Electric MSI™ 
generators feature millisecond 
interrogation; exposures initiate 
and terminate instantly. Photo- 
timed exposures are accurate 
down to two milliseconds. 


When integrated into a diagnos- 
tic x-ray system, MSI generators 
make it possible to rapid-film at 
12 frames per second and get 35 
millisecond exposures. MSI gen- 
erators also make lower kV val- 
ues practical at 6 and 12 frames 
per second, while maintaining 
maximum film quality. 


IMAGE INTENSIFIER: 


Totally-new system 
adds information potential 
to every image. 





General Electric Company has 
introduced a new image intensi- 
fier that produces maximum clar- 
ity, brilliance and information 
content in every intensified fluor- 
oscopic image. The Fluoricon® 
300’s unique optic system short- 
ens the path the image travels 
before being displayed, and as- 
sures precise information trans- 
fer from the patient. 


For improved filming capability, 
Fluoricon 300’s new Cine 180 


GENERAL @@ ELECTRIC 





The MSI-1250 model generates 
1200 mA and 150 kVp; the MSI- 
850 generates 800 mA and 150 
kVp. Each delivers constant pow- 
er, low-ripple D.C. output, even 
under high instantaneous loads. 





system doubles the useful re- 
cording area of 16 mm film and 
features frame rates up to 240 
per second. 


The cine pulse width automati- 
cally adjusts for optimum film 
density. After selection of the up- 
per pulse width limit, optimum 
kV, mA and focal spot size, prop- 
er light levels must reach the film 
or the pulse rate automatically 
compensates. 


The image presentation is also 
enhanced by a new TV chain, 
with automatic antivignetting. 
And, the three recording and 
display cameras — cine, photo- 
spot and TV — can be simulta- 
neously mounted to the optical 
distributor. 


Fluoricon 300 also features a 
choice of 9-inch single field or 
dual field image tubes; solid-state 
integrated circuitry throughout. 


General Electric 
Medical Systems, 
Milwaukee, Toronto, 
Liege 





The new Picker/ Vertex 
35mm analytical projector: 


it neither looks nor acts 
like any cineprojector 
you've ever seen. 


The Picker/Vertex 35mm analytical projector provides flickerless, high 
intensity projection of any black and white or color 35mm cinefilm up to 
1,000 feet long, on any style spool or reel, with multiple safeguards against 
film damage. And: 

Big-screen projection—512' x 6/2’ image at approximately 16' with 

"movie house" brightness. 

Flickerless projection—at all speeds in forward or reverse, including 
single framing. 

Five step speed selection—1 7% to 30 FPS and indefinite single-frame 
"hold" (without film damage). 


Remote control of all operations—including coarse and fine focus, frame 
speed, and direction. 

Plus—adjustable direction of projection, quiet operation, solid-state 
circuitry. 

More information?—simply contact your local Picker representative or 
write Picker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 


PICKER 








Volume 1: THE CHEST 
86 pp. 172 figs. $4.95. 


Volume 2: THE ABDOMEN 


88 pp. 122 figs. $4.95. 
Jan. 1971 


Volumes in preparation: 


Vol. 3: BONES 

Vol. 4: SPECIAL PROCEDURES 
IN DIAGNOSTIC RADIOLOGY 
Vol. 5: NUCLEAR MEDICINE 
Vol. 6: PEDIATRIC RADIOLOGY 


By Lucy Frank Squire, M.D., Harvard Medical 
School and Mass. General Hospital; William M. 
Colaiace, M.D., Brown Univ. and Roger Williams 


General Hospital, Providence; and Natalie S. Stru- 


tynsky, M.D., New York Medical College. 


W. B. SAUNDERS COMPANY 


West Washington Square, Philadelphia, Pa. 19105 
Please send and bill me: Squire, Colaiace & Strutyn- 


sky: Exercises in Diagnostic Radiology 


[ ] Vol. 1: The Chest, $4.95 [] Vol. 2: The Abdo- 
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June, 1970 


A new series 
of manuals to teach the 


interpretation of roentgenograms 


A Squire, Colaiace & Strutynsky: 
EXERCISES IN DIAGNOSTIC RADIOLOGY 


This new series of manuals presents 
straightforward clinical exercises to stu- 
dents and practitioners of radiology. A 
problem-solution format is used through- 
out the volumes, enabling the reader to 
test his interpretative abilities as he in- 
creases his knowledge of radiology. Case 
material has been assembled in alternate 
degrees of difficulty in order to repro- 
duce the random nature of medical prac- 
tice. 


In Volumes 1 and 2, the authors graphi- 
cally demonstrate the basic characteris- 
tics of the x-ray image and progress 
through a series of actual problems in 
the diagnosis of pulmonary and abdomi- 
nal diseases and disorders. Each exer- 
cise includes several roentgenograms 
and brief histories of the sample cases. 
Faculty and students alike will benefit 
from these self-teaching manuals. 








PRINCIPLES OF SOUND CONSTRUCTION 





Icosahedron 


To a mathematician or engineer this shape is beautiful . . . because its design is based on 
principles of sound construction. Function is foremost. Non-essential frills are eliminated. 


So too with Continental X-ray products. We always strive to produce the best engineered 
equipment in the field. We are interested in sound construction rather than Just surface 


appearance. And we have never compromised on a component or a design merely to 
maintain a low price. 


that has the confidence to back up its products with a full (UI II al WM 


Maybe that's why we're the only X-ray equipment manufacturer ic UII m 
five year guarantee. ied X i 


X-RAY CORPORATION 


1536 North Clybourn Avenue, Chicago, Illinois 60610, U.S.A. (312) 642-3711 
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from Wiley-Interscience: an informative series 
on Radiation Chemistry 


ADVANCES IN RADIATION CHEMISTRY 
Edited by MILTON BURTON and JOHN L. MAGEE, both of the Radiation Laboratory, 
University of Notre Dame 

With the appearance of more than two thousand publications a year in areas relevant 
to radiation chemistry, it is difficult for radiation chemists to keep-up with the research that 
is being conducted 

This series is designed to amalgamate developments in specialized areas fundamental to 
theory and experimentation in the field into book form, and to provide useful references to 
specific areas. 

Volume |: 
E Charged Particle Tracks and Their Structure (A. Mozumder) 
M Elementary Processes and Reactions in the Radiolysis of Walter (J. K. Thomas) 
BM Theory of Transient Negative lons of Simple Molecules (C. Y. Chen) 

1969 412 pages $16.50 


Volume II: 
M Electron Spin Resonance Spectra of Radiation-Produced Radicals (R. W. Fessenden and 
R. H. Schuler) 


W Species in Irradiated Oxygenated Water (B. H. J. Bielski and J. M. Gebicki) 
BM Collisions of Low-Energy Electrons with Molecules: Threshold Excitations and Negative-lon 
Formation (R. N. Compton and R. H. Huebner) 
1970 410 pages $19.50 
. . . and Selected Works in Related Areas 


THE HYDRATED ELECTRON 
By EDWIN J. HART, Argonne National Laboratory and 
MICHAEL ANBAR, Stanford Research Institute 

“Discovered by radiation chemists within the last decade, the hydrated electron ranks 
with the hydrogen and hydroxide ions as a fundamental species of aqueous solutions. Its 
discovery is one of the most important achievements in chemistry in this century, and its 
potential applications in the several branches of chemistry, chemical physics, and radiation 
biology are plentiful."— from the Preface 

Devoted to the physical and chemical characteristics indigenous to the hydrated electron, 
The Hydrated Electron also briefly reviews such peripheral topics as radiation chemistry, 
solvated electrons, and pulse radiolysis. The historical development leading to the discovery 
of the hydrated electron and its physical properties are presented, with conclusions about its 
structure. 1970 288 pages $12.95 


THE PHOTOGRAPHIC ACTION OF IONIZING RADIATION 

in Dosimetry and Medical, Industrial, Neurton, Auto- and Microradiog- 
raphy 

By RICHARD H. HERZ, Consultant to the Research Laboratories, Kodak 
Ltd., England 

A volume in the Wiley Series on Photographic Science and Technology 


and the Graphic Arts, edited by W. Clark > 

"This book . . . should be available to all those who might wish to use $ 
photographic methods of measuring or detecting ionizing radiations." E 
—Laboratory Practice ~s 

“.. . this text... embodies the lifelong work of the author . . . and will i 
naturally establish itself as a standard work." — Physics in Medicine and » 
Biology 1969 629 pages $22.50 3 
WILEY -INTERSCIENCE In Canada: 22 M 





| | Worcester Road, 
© Rexdale, Ontario 





a division of JOHN WILEY & SONS, Inc. t 
605 Third Avenue, New York, New York 1001 
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Siemens 


Introducing a fully coordinated 
x-ray examination system for the most demanding 
requirements of hospitals and private practice. 
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The Sireskop 3 with Explorator 35 spotfilm device 
brings new operating simplicity 
to extensive x-ray examination procedures. 


The Sireskop 3 is a fully motorized 
examination table capable of any desired 
examination position, from vertical to 
horizontal and to 90° Trendelenburg. The 
table top moves, starts and stops 
smoothly without jittering at either 
of two speeds 
to match different 
examination tech- 
niques. The Sireskop 
table top floats" so 
that it can be shifted 
bymorethan 19inches 
headwards and foot- 
wards, and about 5-1/2 
inches transverse. 

The Explorator 35 
spotfilm device with 
its comprehensive 
cassette program is a 
completely new 
development. With its 
use in conjunction 
with the Sireskop 3 
table, the radiologist 
can concentrate on 
the examination 
procedure with his 
patient rather than 
computing, re-computing, setting, 





re-setting, positioning and re-positioning. 


The spotfilm device is suspended 
unilaterally from a supporting arm. This 
permits patientsto step behind the device 
from either right or left. And it means the 






Sireskop 3 can be selected independently 
of the room arrangement. The Explorator 
35 has a control arm that can be operated 
with either the right or left hand. The 
controls for fluoroscopy, radiography, 
collimator actuation and table-top move- 
ment are all within 
reach of the fingers 
of one hand. 

The Explorator 35 
accepts standard 
cassette sizes up to 
14 in. x14 in. All 
cassettes can be 
inserted without 
frames from the 
front or rear. 

When fitted with 
the Sirecon image 
intensifier television 
unit, the Sireskop 3- 
Explorator 35 com- 
| bination offers many 

A advantages. 
Other special 

| arrangements are 
* possible for cine- 
fluorography, 70 or 
* 100 spotfilming 
and video recording. Remote control 
of the equipment is also available. 

The Sireskop 3 will accommodate 
spotfilm devices, Explorator 25 (9-1/2" 

x 9-1/2"), and Explorator 30 (10' x12") in 
addition to the Explorator 35. 





Siemens 


Explorator 35 Spotfilm device 
leaves nothing to chance. 


The Explorator 35 spotfilm device is 
designed for convenience, ease of opera- 
tion and, of course, versatility. It pro- 
vides for electrical control of all the 
switching procedures. Its light weight and 
compact size make for ease and flexibility 
of movement. This is true even with the 
large-format image intensifier because 
an auxiliary motor drives the device up or 
down at the touch of a finger. 

For details, contact your Siemens 
representative or Robert MacKinnon, 
Siemens Corporation, 186 Wood Avenue 
South, Iselin, New Jersey 08830. 

Phone: (201) 494-1000. 
Siemens. A three 
$ billion dollar name in 
SIEMENS quality products. 





Explorator 35 cassette program. 








Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


CONTRAST MEDIUM 


With Salpix as your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate sen: S 
Pisis SA RA ! r 4 sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 8 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 


Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 
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ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 





provides 
visualization without 


radiation. 


[Isn't that reason enough to learn more?) 





Why would a company like Picker—leaders in radiology and nuclear medicine—become a basic 
supplier of ultrasound equipment too? Simply because we became convinced that ultrasound can 
often supplement and reinforce (or even replace) other diagnostic visualization methods. Without 
radiation. We'd now like you to see the kind of information that convinced us that diagnostic 
ultrasound is an important new imaging technique. Just complete the coupon or write to 
Picker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 


Picker Corporation 
595 Miner Road 
Cleveland, Ohio 44143 
~] Please send basic information on diagnostic ultrasound. 
Please send data on Picker's ultrasound equipment. 
C Please have a Picker representative call me for an appointment. 


Name . NES 





Title 


Department l P 


PICKER 


Institution 


Address ——— 





Zip 
Phone = : 
number 





Lung scanning? 


All macroaggregated serum albumins 
are not the same. Macroscan-131 
offers all 5 of these benefits: 
* Uniformity of particle size distribution 
Minimal free iodide 


Macroscan-131 is aseptically prepared and non- 
pyrogenic. It is ready to use and should not be 
heated prior to use. 


INDICATIONS: For scintillation scanning of the 
lungs to evaluate total, unilateral, and regional 
arterial perfusion of the lungs. 


WARNINGS: Radio-pharmaceutical agents 
should not be administered to pregnant or lac- 
tating women, or to persons less than 18 years 
old, unless the information to be gained out- 
weighs the hazards. There is a theoretical haz- 
ard in acute cor pulmonale, because of the tem- 
porary small additional mechanical impediment 





Superior manufacturing technique (supernatant is removed ; 
in the manufacturing process) : 


Safety (no recorded reactions to date in thousands of scans) 
Cost (lowest of the 3 leading products) 


to pulmonary blood flow. The possibility of an 
íÍmmunotogical-response to albumin should be 


kept in mind when serial scans are performed. 
If blood is withdrawn into a syringe containing 
the drug, the injection should be made. Mon 
delay to avoid possible clot formation. | 


PRECAUTIONS, ADVERSE REACTIONS: Care 
should be taken to administer the minimum dose 
consistent with patient safety and validity of 
data. The thyroid gland should be protected by 
prophylactic administration of concentrated io- 
dide solution. Urticaria and acute 
cor pulmonate, possibly related to C) 
d 
the drug, have occurred. 009249 


M AC ROSCA N -1 31 AGGREGATED RADIO-IODINATED (1) ALBUMIN (HUMAN) 


Each milliliter contains 1 to 3 mg. aggregated human serum albumin labeled with 'odine 131, with benzyl alcohol, 0.9%, as preservative. Ra- 
dioactivity is usually between 800 and 1300 microcuries per ml. on first day of shipment. For full prescribing information, see package insert, 


ABBOTT LABORATORIES North Chicago, Illinois 60064 
World’s Leading Supplier of Radio-Pharmaceuticals 
Vertretung fur Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 
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isnt either. 


Maybe you should be using 
ROENTEN." 

For, while no one regimen 1s 
right for every patient, ROENTEN does 
provide some distinct advantages over 
other bowel evacuants. 

ROENTEN is made from natu- 
rally-occurring senna. Its action is 
gentle and predictable. It works within 
6 hours to produce a well-formed stool 
with little associated griping. And it 
doesn’t require the use of additional 
cathartic agents. 

ROENTEN permits good visual- 
ization free of oil droplets and/or fecal 
material. With a clean bowel,the usual 
result of ROENTEN administration, the 
need for repeat enemas and jer 
exams is greatly reduced. ' 

ROENTEN, purified | 
senna leaflets, is a chocolate- | 
flavored powder which mixes | 







readily with water or milk into a pleas- 
ant-tasting drink. An advantage your 
patients will definitely appreciate. 

So if your X-rays aren't what 
you want them to be, ask your 
Mallinckrodt representative about 
ROENTEN. It could make your job a lot 
easier. 

ROENTEN, 2-gram & 3-gram 
strength. 

Contraindications: The usual 
contraindications for catharsis are also 
contraindications for ROENTEN. Not to 
be used when abdominal pain, nausea, 
vomiting or other symptoms of appen- 
dicitis are present. 


Roenten 


(senna) 
manufactured for 


Mallinckrodt Chemical Works 


| Queen, St. Louis, Missouri 63160 
® Pharmaceuticals > 


What could be more natural? 







Baroloid suus sulfate 
shows minimal 
flocculation 


Leaves a thin, continuous coating of 
highest diagnostic value. 


BAROLOID—exceptional nonflocculating 
properties, pleasant cherry flavor. 
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In this patient, FLEET®BAROLOID® 





In this patient, noncolloidal barium 


shows heavy flocculation and shows no flocculation. Note thin, 

precipitation in all segments of veillike, smooth and homogeneous 

the colon. Film taken post- pattern of BAROLOID in the colon. 

evacuation. This air-contrast film was taken 
Bryk, D. and Roska, J. C.: Radiology with the patient in the lateral 


92:832. Mar., 1969. decubitus position. 


JHA Makers of the Widest Barium Line 
[maiis | “ B. FLEET CO., INC., Lynchburg, Va. 24505 


CHESTOMAT 


FILM CHANGER SYSTEMS 
For Chest Radiography 











THE NEW CHESTOMAT SYSTEMS 
COMPLETE WITH AUTOMATIC DEVELOPING UNIT 


There are several combinations for 
all types of thoracic radiography. 
CHESTOMAT Systems make 


SCHICK your work easier, save time 
| and money. See your dealer 
X-RAY for more details, or 
writeto... 


SCHICK X-RAY CO., INC. 


415 Green Bay Road + Wilmette, Illinois 60091 
Phone (312) 256-4700 
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Introducing new HALSEY” 


Ch ron Sys tem 


A revolutionary new techniq ue One of the most important new developments 


— * : i di hic identification i t , 
that takes positive patient-film New Halsey Chron-l-System provides simple 


rapid, positive patient-film identification 


identification out of the dark. in ordinary daylight, 


Consisting of four basic components—Chron-l- 
Settes (cassettes), Chron-I-Screens (intensi- 
fying screens), Chron-I-Serts (cassette 
insertion strip and patient-identifying labels) 
and a specially designed Exciter unit —new 
Halsey Chron-l-System is independent of 
x-radiation (hence no "burn-out' ) and permits 
positive identification to be performed prior 

to, or after the x-ray examination. The need for 
identification printers is also eliminated. 


4 simple steps... Ask your dealer for a demonstration today! 
in broad daylight! i 








E 





tep 1. Type or write Step 2. Mount label on Step 3. Insert Chron-l- Step 4. Insert Chron-l 
sing pen or pencil) pa- Chron-I-Sert insertion Sert (label on strip) into Sert into Chron-l-Sette 
»nt data on special label. strip, and send into x-ray Exciterfor afew moments slot. Remove in 3 seconds 


room with patient. and then withdraw. Patient-film identificatio! 
is complete—procee: 
with radiographic exam 
ination. 
MEDICAL PRODUCTS DIVISION 


US UNITED STATES RADIUM CORPORATION 


1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/ TWX 710-584-2358 








Studies show an average radiologist wastes a third of 
his reading time shuffling, mounting and dismounting films. 
That’s at least 10 unproductive minutes for each hour on the job. 
Let Radx Panoramascope give your ten minutes back. The “panorama” consists of - 
ong plastic belt divided into 50 film pockets capable of holding 200 14x17’s and roll-fed 


across an illuminator. To retrieve any film, simply push a button and roll it into view. 
Your clerical personnel can load and index your day’ S work i in minutes. | 

By virtue of design excellence, Panoramascope is the simplest of mass film viewers. | 

It offers you lowest per-film cost and workhorse reliability. It’s light, silent, mobile, 
smooth in operation and backed by a superb dealer and service organization. 


So don’t waste another 10 minutes. Contact Radx Corp., P. O. Box 19164, 
Houston, Texas 77024, Phone (71 K)) 468-9628. EPR. ADIZ 
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GE INNOVATION 


Answering Technic with Technology 
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The problems facing radiology 
aren't new. Yet, their significance 
and impact undergo a continual 
face-lifting ... growing to such 
proportions that answers, now, 
are imperative. Answers to the 
need for more diagnostic 
information... heavy, growing 
patient volume...a continuing 
concern for maximum safety... 
and rising patient care costs. 


All of which raises one more 
equally critical question: “How?” 


At General Electric, we are 
convinced that one avenue lies 
through innovation... by applying 











fe put mo 
“novation into our 
systems so youll get 
“ore answers 
^ Jt of them 


our technology to the develop- 
ment of medical systems 
which answer today's neecs 
and accurately anticipate 
tomorrow's. 


Specific examples of how GE 
answers technic with technology 
include: The Maxiray line of x-ray 
tubes with higher instantaneous 
exposure ratings, which permit 
the generation of more radiation 
through a smaller focal spot and 
reduce exposure times; the 
CMX-110 mobile x-ray unit which 
operates without a cord, yet 
delivers radiographic results that 
match those of a polyphase 
procedure room; Telegem 
integrated systems that multiply 
the procedures performed in a 
single roomto relieve patient-load 
problems; and GE's Sentry 
Collimator which minimizes 


more 








patient radiation exposure, 
improves film quality, increases 
the technologist's efficiency. 


No wonder more radiology 
departments across the country 
rely on General Electric 
answer systems for solutions 
to their critical equipment and 
procedure problems. 








GENERAL QD ELECTRIC 


The answer systems 
add a new dimension 
to GE leadership 


They're all together now... the quality you've 
trusted; the safe, high-level systems performance 
you ve depended on; plus this lineup of products 
which convincingly demonstrates GE's innovative 
capability. 


Ask your GE representative to help you choose the 
combination of medical systems that can answer 
your specific needs now and for years to come. 
The answer systems from General Electric. 





CMX-110 CORDLESS MOBILE X-RAY FLUORICON 300/CINE 180 





TELEGEM 90 


GENERAL Q ELECTRIC 


General Electric 
Medica! Systems, 
Milwaukee, Toronto, 
Liege 
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MAXIRAY X-RAY TUBES TELEGEM 15 








MAXITOME TOMOGRAPHIC SYSTEM 


Other GE answer systems: 


MSI GENERATORS € GE-3000 PANORAMIC X-RAY SYSTEM 
@ MONITROL/S90 and MONITROL/15 TABLES @ RT TABLE 
(RADIOGRAPHIC/TOMOGRAPHIC) e MONOTRIEVE 
INFORMATION STORAGE/RETRIEVAL SYSTEM € GE ROLL FILM 
CHANGER € GE VERTICAL BUCKY STAND 





Proven in the world’s great hos 
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Thermovision: The infrared scanning system presenting a dynamic display of 


heat patterns in the human body. 


Thermovision: A valuable diagnostic tool utilized at a wide range of medical 
institutions — including many of the world's great hospitals. * 


Columbia University Presbyterian Hospital 
McGill University Royal Victoria Hospital 
Chattanooga Memorial Hospital 

Beth Israel Hospital 

Albert Einstein Medical Center 

George Washington University Medical Center 


Miami Heart Institute 

Johns Hopkins University Medical Center 
Oklahoma University Medical Center 
Hadassah Hospital 

University of Missouri 

Helsingfors Universitet Centralsjukhuset 
otadtische Krankenanstalten 

Klinik "Rechts Der Isar" 

Klinikum der Universität 

Radiumhemmet Karolinska Sjukhuset 
Góteborgs Universitet Anatomiska Institutionen 
Hospital Cantonal Universitaire 

Royal Infirmary 

Churchill Hospital 

Westminster Hospital Department of Physics 
otrahleninstitut und Klinik der Freien 
Universitat Berlin 

Ospedale Alberti San Giovanni Valdarno 
Varese Hospital Centro Oncologico 


Hospital for Rheumatic Diseases 
(3erzen's Cancer Institute 


New York, New York USA 
Montreal, Quebec, Canada 
Chattanooga, Tennessee USA 
New York, New York USA 
Philadelphia, Pennsylvania USA 
Washington, D.C. USA 

Miami Beach, Florida USA 
Baltimore, Maryland USA 
Oklahoma City, Oklahoma USA 
Tel Aviv, Israel 

Columbus, Missouri USA 
Helsinki, Finland 

Hamburg, West Germany 
Munich, West Germany 
Essen, West Germany 
Stockholm, Sweden 
Gothenburg, Sweden 
Lausanne, Switzerland 
Edinburgh, United Kingdom 
Oxford, United Kingdom 
London, United Kingdom 


Berlin, West Germany 
Arezzo, Italy 

Varese, Italy 

Bath, United Kingdom 
Moskow LISSE 





Thermovision: Provides the physician with original and complementary infor- 
mation, unavailable with any other diagnostic method. 


Thermovision: A valuable tool utilized for a wide range of medical applications. 


Obstetrics and gynecology: p/acen- 
tal localization,* early detection of 


pregnancy, breast pathology, 





Industrial and occupational medi- 
cine: evaluation and observation 
of progression of soft tissue in- 





Rheumatism and arthritis: detec- 
tion and evaluation of inflamma- 
tory joint processes, * 


*Thermogram shown 





= N 


clinical evaluation of therapy, 


Peripheral vascular disease: arte- 
rial insufficiency, thrombophlebi- 
tis, varicose veins,* vasospastic 
phenomena, 





Dermatology: degree and depth of 
burns* and frostbite injuries, plas- 
tic surgery, 





Oncology: detection of both pri- 
mary and metastatic carcinoma, * 
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Orthopedics: diagnosis and evalu- 
ation of herniated discs, fractures, 
sprains,* contusions, localized in- 
fections, 





Cerebrovascular disease: extra- 
cranial arteria/ stenosis* and/or 
occlusions, 
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Opthalmology: proptosis of the 
eye,* intraocular tumors, skin tu- 
mors, inflammation, vascular dis- 
orders, trauma, opaque media. 


Thermovision' is the first and only thermographic system offering a high 
speed, high resolution image in black and white and instantaneous color 





Thermovision® displays the thermal pattern of the human body live on infrared TV. 


In the black and white image of the primary 
Thermovision display unit brightness variation 
corresponds to temperature gradient in the body. 

The image of the color slave monitor presents 
simultaneously 10 color coded isotherms permit- 
ting immediate and accurate quantitative anal- 
ysis of the patient’s heat pattern. 

The images may be instantaneously recorded 
on polaroid, 35mm, or 70mm film. 

A recording adapter for magnetic tape storage 
or a synchronized 16mm movie camera permit 
the dynamic recording of transient temperature 
changes. 


Only Thermovision offers the physician these sig- 
nificant benefits: 


[C] High quality thermograms—continuous image 
display 

[ ] Minimum patient discomfort—rapid scanning 
procedures 

|_] Reproducible image fidelity 

[ | Ease of operation—few controls 

[ | High operational efficiency 

[ | Equipment mobility 

[ JA wide choice of accessories 


If you would like to examine Thermovision more closely, please contact us. 
We would appreciate the opportunity to meet with you personally. 


AGA Corporation, 550 County Avenue, Secaucus, New Jersey 0709 








RUSSELL H. MORGAN, M.D. 
CALDWELL LECTURER, 1970 


THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 


RADIUM THERAPY AND 
NUCLEAR MEDICINE 


Vor. 111 MARCH, 1971 No. 3 


INTRODUCTION OF CALDWELL LECTURER, 1970* 


By ROBERT D. MOSELEY, Jr., M.D. 


CHICAGO, ILLINOIS 


“An honorable and revered friend, speaking of the favorable reception of my volumes, even in 
the circles of fashion and elegance, said to me, ‘You have made them all talk Fohnson.’-—Yes, I 
may add, I have Tohnsonized the land; and I trust they will not only talk, but think, Yohnson." 
From Boswell’s LIFE OF JOHNSON 


I am honored to have been chosen to present the Caldwell Lecturer to you this evening. I 
believe that I am beginning to occupy with him the biographical relationship of Boswell to 
hts Fohnson. In February 1967 I had the privilege of presenting a record of his distinguished 
scientific contributions when he received the Gold Medal of the American College of Radiology. 
In August 1969 I shared with Dr. Paul C. Hodges the joy of presenting him for the Honorary 
Degree of Doctor of Science, bestowed upon him by The University of Chicago. Next month 
I will introduce him as the recipient of the Grubbe Medal of the Chicago Medical Society at 
a meeting of the Chicago Roentgen Society; and this evening I have the pleasure of intro- 
ducing Dr. Russell Hedley Morgan for the Caldwell Lecture of the American Roentgen Ray 
Society. 

Dr. Morgan is Professor and Chairman of the Department of Radiology, The Johns 
Hopkins University School of Medicine; Radiologist-in-Chief, The Fohns Hopkins Hospital 
and Professor and Chairman of the Department of Radiological Sciences, The Fohns Hopkins 
University School of Hygiene and Public Health. He is a meticulous and dedicated scientist, 
a careful and imaginative administrator, a gifted statesman with a distinguished record of 
service to Radiology, and, I am delighted to say, a great and good friend. 

He developed the photoelectric timing concept and mechanism for the automatic control of 
roentgenographic exposure. His other major contributions have concerned themselves pre- 
dominantly with many aspects of the theoretical basis of diagnostic radiology. Many of his 
basic contributions have resulted in substantial technical advances by himself or others. His 
major theoretical work has been concerned with the analysis of the physical factors controlling 
the diagnostic quality of roentgen images. He studied screen intensification systems and their 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29-Oc- 
tober 2, 1970. 
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limitations; this basic investigation led ultimately to the development of fluoroscopic screen 
intensifiers and the application of television techniques to diagnostic roentgenology. Through- 
out his career both his theoretical and technical work have had as a major basis the protection 
of the patient from unnecessary radiation. He has been nationally and internationally active 
in the development of radiation protection standards. His most recent scientific contributions 
have related to theoretical considerations of visual perception and to investigations of 1nfor- 
mation theory. He has applied modulation transfer function analysts to roentgenographic 
systems and has devised a new and widely accepted theory of threshold visual perception. 

He has been responsible for the training of a truly distinguished group of young radiologists 
whose efforts now and in the future will bestow honor on him as well as on themselves. His 
position as a statesman representing the radiological sciences in both national and inter- 
national councils marks an additional area of distinguished performance. He serves on the 
International Commission of Radiation Protection and is Vice-president of the National 
Council of Radiation Protection and Measurement. He was the Chairman of the National 
Advisory Committee on Radiation, appointed by the Surgeon General of the Public Health 
Service, which presented three significant and far-reaching reports to the nation. These reports 
and his other continuing activities on the federal scene have had a significant impact on 
Public Health action in relation to the control of radiation hazards in the United States and 
in relation to protecting and improving health through the radiological sciences. 

To paraphrase Boswell, I wish I could Morganize the land, and I trust you will not only 
talk, but think, Morgan. Now, like Boswell with Johnson, in his presentation of the Caldwell 
Lecture we have the opportunity to experience the “exuberant variety of his wisdom and wit — 
Dr. Russell Morgan. 


Professor and Chairman 
Department of Radiology 
The University of Chicago 
950 E. sgth Street 
Chicago, Illinois 60637 
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THE EMERGENCE OF RADIOLOGY AS A MAJOR 
INFLUENCE IN AMERICAN MEDICINE* 


CALDWELL LECTURE, 1970 
By RUSSELL H. MORGAN, M.D. 


I. INTRODUCTION 


[* IS perhaps unnecessary for me to 
chronicle for this audience the events 
which have taken place in the radiation 
sciences during the past seven and one halt 
decades since Roentgen's momentous dis- 
covery of the x ray. Almost all of you have 
participated activelv in this history. Never- 
theless, I shall do so briefly so as to give 
historical background to the discussions 
which follow. 

There are few scientific discoveries in the 
history of mankind that have generated 
scientific and public reaction so 1mmediate 
and so great as Roentgen's. The possibility 
of using x rays in medical and surgical 
diagnosis was recognized at once. Within 
the first vear after the announcement of 
the discovery, almost one thousand scienti- 
fic papers and many textbooks on x rays 
were published. It is perhaps of some in- 
terest that in February of 1896, the Journal 
of the American Medical Association ex- 
pressed the cautious opinion that x rays 
might be useful in the treatment of disease. 

Medicine was, of course, not the only 
scientific discipline to benefit from Roent- 
gen's discovery. The natural sciences prof- 
ited as well. One of the most important con- 
sequences was the discovery of radioactivity 
by Becquerel in 1896, soon to be followed 
by the discovery of radium by Marie and 
Pierre Curie in 1898. 

The discoveries of Roentgen, Becquerel 
and the Curies were the forerunners of a 
long series of brilliant scientific achieve- 
ments. In 1905, Einstein proposed that 
mass and energy are related by the now 
well known equation, E-:;c. In 1911, 


Rutherford proposed an atomic theory in 
which he suggested that the mass and posi- 
tive charge of the atom are concentrated in 
a central nucleus. And in 1913, Bohr pro- 
posed an atomic model comprising a central 
nucleus with electrons moving in svstematic 
orbits about it. 

In igig, Rutherford found that the 
nuclei of nitrogen atoms under certain 
experimenta] conditions of bombardment 
yielded positively charged particles which 
he named protons. He also observed that in 
this process nitrogen atoms are transformed 
into oxygen, This was the first experiment 
in which one element was artificially trans- 
formed into another, the first time the al- 
chemist’s dream was realized. In the next 
year, Rutherford postulated that atomic 
nuclei also include a fundamental particle 
approximately the size of a proton bearing 
no electrical charge. This particle he named 
the neutron. Twelve years later, Chadwick 
discovered the existence of this particle and 
in 1934, Fermi, bombarding uranium and 
other atoms with neutrons, observed many 
phenomena of artificial transmutation and 
radioactivity. 

In 1939, Hahn and Strassman bombarded 
uranium 235 with neutrons and demon- 
strated the phenomenon of nuclear fission, 
a process accompanied by the liberation of 
additional neutrons and the release of sub- 
stantial amounts of energy. This work was 
followed by the development of the uran- 
ium pile or reactor in which uranium under- 
goes fission in a self-maintaining controlled 
reaction. 

The development of the nuclear reactor 
raised the curtain on the atomic age and 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 


From the Department of Radiology, The Johns Hopkins University and Hospital, Baltimore, Maryland. 
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made possible the production of large 
amounts of radioactive materials which 
soon found widespread use in medicine. It 
also ushered in the era of nuclear power and 
made possible the production of atomic 
weapons of unprecedented magnitude. 
Simultaneously with the work in the 
physical sciences, there was intensive study 
of the biological effects of x rays and of the 
radiation emitted from radium. Certain 
neoplastic processes were found to regress 
strikingly following the application of these 
ionizing radiations. Late in the 1920s, it 
was discovered that relatively small doses 
of radiation to reproductive cells produce 
changes or mutations in succeeding genera- 
tions of the irradiated species. 
H. THE 


GROWTH OF CLINICAL RADIOLOGY 


It did not take many months after the 
discovery of the x ray for physicians to ex- 
ploit its diagnostic and therapeutic poten- 
tials. Although early x-ray apparatus left 
much to be desired, it was evident from the 
beginning that radiological methods pro- 
vided a superb means of demonstrating the 
gross pathological characteristics of disease 
without at the same time disturbing body 
function. Moreover, in many cases, the 
method provided the detailed information 
needed by the physician to determine opti- 
mal therapy. For example, the patient with 
pain and crepitation following an injury to 
the forearm could not only have the presence 
of a fracture demonstrated but the position 
of the fragments and the extent of the 
comminution as well, information of prime 
importance to the orthopedic surgeon in his 
care of the injury. The usefulness of x ravs 
and radium 1n the treatment of disease was 
also recognized early. Although precise 
methods of measuring radiation dose came 
only much later, radiation techniques were 
applied near the turn of the century to the 
treatment of many lesions, particularly in 
the field of neoplastic disease. 

In the years prior to World War II, a 
long list of increasingly complex techniques 
were developed to demonstrate the rela- 
tionships between clinical signs and symp- 
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toms and their pathological basis. Primary 
emphasis was on the detection of abnormal 
morphology with essentially everv organ 
system coming under scrutinv. All of the 
medical disciplines were involved. 

By 1940, the extent to which radiological 
methods had been applied to the diagnosis 
of disease suggested to some that clinical 
radiology was approaching maturity and 
that further growth of the discipline could 
not be expected. However, a few vears later, 
an event took place which had a profound 
influence on the course of radiology. By the 
application of techniques in electron optics, 
the image amplifier was born and with it a 
new dimension was added to the diagnostic 
process. For the first time, a broad range of 
abnormal physiological states could be in- 
vestigated under fluoroscopic control and 
recorded on motion picture film. As a con- 
sequence, the use of x rays in the study of 
many disease states affecting the cardio- 
vascular, respiratory, gastrointestinal and 
genitourinary systems was sharply ex- 
panded. In addition, image amplifier tech- 
nology placed a new dependence of the 
physician on the radiologist. To exploit this 
technology, it was necessary for the radiol- 
ogist to develop a new set of operative skills 
which brought him increasingly into the 
center of clinical decisions. 

By the 1960s, the applications of the 
radiation sciences in medicine had become 
so extensive that clinical radiology could no 
longer be maintained as a single discipline. 
Separate diagnostic and therapeutic divi- 
sions emerged. Moreover, a number of di- 
agnostic subdivisions came into view when 
radiologists began to specialize in such fields 
as pediatric radiology and neuroradiology 
and in the radiological aspects of cardiol- 
ogy. 

All through the post World War II pe- 
riod, something else was happening. With 
the availability of a broad variety of radio- 
nuclides, produced by the nation's atomic 
energy program, the science of nuclear med- 
icine came into being and quickly became 
one of the fastest growing of the medical 
disciplines. Its diagnostic techniques were 
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found to be particularly valuable because 
they provided quantitative as well as quali- 
tative information on the nature and extent 
of pathological processes not obtainable 
by other means. The detection of pulmon- 
ary embolic phenomena, the quantitative 
evaluation of thyroid physiology and the 
quantitative determination of hepatic bio- 
chemical relationships represent a few of a 
long list of procedures, advantageously 
carried out by nuclear methods. 

Although clinical radiology had its origin 
only a short time ago, it today constitutes 
one of the major forces in clinical medicine. 
To illustrate the extent to which this is true, 
a recent study by the U. S. Public Health 
Service has shown that currently well over 
100,000,000 diagnostic x-ray examinations 
are carried out annually in the United 
States. This represents on average the 
performance of 1 diagnostic procedure for 
every 2 individuals in the population each 
year. 

The increasing influence of radiology on 
medical practice 1s also shown in a recent 
study in which the hospital records of 100 
patients, admitted to the Johns Hopkins 
Hospital for the first time in each of the 
years 1945, 1950, 1955, 1960 and 1965 were 
reviewed. Cases, exclusive of newborns, were 
selected at random in each year and the 
final discharge diagnoses were recorded on 
each patient up to and including the third 
major diagnosis. Of the 500 cases studied 
during the 20 year period, 6695 were ex- 
amined radiologically and of these almost 
three quarters (73%) had one or more of 
their diagnoses established or confirmed by 
radiological methods. Moreover, these per- 
centages have tended to become greater in 
recent- years (Table 1). These data, of 
course, do not indicate the extent to which 
radiology beneficially influenced the clinical 
course of the patients studied. It may be 
assumed, however, that the benefits were 
substantial in most cases although, as we 
shall see later, this assumption may not 
always be valid. 

Perhaps the most impressive evidence 
affirming the growing role radiology has 
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TABLE I 


SUMMARY OF DIAGNOSTIC INFORMATION ON SAMPLE OF 
5OO PATIENTS ADMITTED TO THE JOHNS HOPKINS 
HOSPITAL BETWEEN 1945 AND 1965 


1945-65 1965 


No. of patients reviewed $0O . IOO 
No. of primary diagnoses recorded 921 174 
No. of x-ray examinations performed 881 160 


Percentage of primary diagnoses 
established or confirmed by 


x-ray stucies 33 44 
No. of patients x-rayed 328 64. 
No. of primary diagnoses among 

patients x-rayed 639 114 


Percentage of primary diagnoses 

among x-rayed patients estab- 

lished or confirmed by 

x-ray studies 48 68 
Percentage of x-rayed patients with 

one or mare primary diagnoses - 

established or confirmed by 

x-ray methods 73 go 


assumed in American medicine appears in 
data collected by the American Medical 
Association (Table 11) which indicate that 
more graduates from American Medical 
schools now enter residency training in 
radiology than in such specialties as pedia- 
trics, pathology, obstetrics and gynecology, 
ophthalmology, orthopedic surgery, and 
anesthestology.? 

Only in 1nternal medicine and general sur- 
gery are there appreciably more. 


Taste II 


DISTRIBUTION OF GRADUATES OF U.8. AND CANADIAN 
MEDICAL SCHOOLS ENTERING RESIDENCY TRAINING 
IN VARIOUS FIELDS OF SPECIALIZATION 

ON SEPTEMBER I, 1968? 


Specialty Per cent 
Internal Medicine 21.0 
General Surgery 18.4 
Psychiatry 9:9 
Radiology 8.0 
Pediatrics 7.0 
Obstetrics-Gynecology £1 
Ophthalmology Ack 
Orthopedic Surgery 4.2 
Anesthesiology 4.1 
Pathology 358 
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Fic. 1. Number of clinical radiologists, exclusive of 
residents in training, in practice in the United 
States. 


III. THE MANPOWER PROBLEM 
IN RADIOLOGY 


As radiology has grown, the professional 
manpower pool which serves its needs has 
increased sharply. This is well shown in 
Figure 1, where the number of clinizal 
radiologists, exclusive of those in training, 
Is plotted for the past two decades. These 
data indicate an annual growth rate in 
radiological manpower of 5.795, a rate 
sufficient to double the manpower pool 
every I2 years. 

The distribution of this pool among the 
principal divisions of radiology has been 
quiteuneven, reflecting the varied demar.ds 
of the public for radiological services. In a 
study of 17 university hospitals in 1966, the 
National Advisory Committee on Radia- 
tion (NACOR)? found that 72% of the p-o- 
fessional manpower in radiology was then 
required to meet the needs of diagnostic 
roentgenology, 16% of radiation therapy 
and 12% of nuclear medicine (Table m1). 
More recent studies indicate that no sub- 
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stantial change in this distribution has oc- 
curred in the intervening years. 

What is the likelihood that the available 
professional manpower in radiology will be 
able to meet the public’s demands for ser- 
vice in the years ahead? To answer this 
question, 1t is necessary to examine the 
trends in demand in each of radiology's 
principal divisions. In diagnostic roentgen- 
ology, clinical demand is reflected in sta- 
tistics on the number of examinations per- 
formed. A few years ago, the U. S. Public 
Health Service published examination data 
for the year 1964.* The Service is currently 
collecting similar data for 1970. Although, 
the results of the latest study will not be 
avallableuntil next year, preliminary figures 
indicate that the number of x-ray proce- 
dures performed annually in the United 
States is growing at a rate in excess of 5%. 

It has been previously pointed out by 
NACOR that the growth in the number of 
X-ray examinations performed provides 
only a partial indication of the increase in 
the service demand in diagnostic roent- 
genology. Because of technological develop- 
ments during the past two decades, a series 
of new radiological procedures of funda- 
mental importance to the diagnosis of many 
disease states has been introduced. Among 
these may be included examinations of the 
cardiac, pulmonary, cerebral, renal, portal 
and peripheral circulations as well as pro- 
cedures to delineate abnormal physiology 
within the gastrointestinal, respiratory and 
genitourinary systems. One of the impor- 
tant characteristics of these new methods is 


Tase III 


DISTRIBUTION OF PROFESSIONAL MANPOWER 
ARRANGED ACCORDING TO RADIOLOGICAL 
DISCIPLINE IN 17 UNIVERSITY HOSPITALS? 


Discipline Per cent 
Diagnostic Roentgenology 72 
Radiation Therapy 16 
Nuclear Medicine 12 
Total 100 
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that they need much more time and effort 
for their performance than do older more 
conventional techniques. Although these 


‘procedures account for only a small frac- 


tion of all examinations undertaken in the 
United States, they require a substantial 
portion of the professional manpower avail- 
able in diagnostic roentgenology for their 
performance. Because of this, it has been 
estimated by NACOR that the demand for 
diagnostic radiological services, measured 
in terms of the load imposed upon the radi- 
ological manpower pool, is growing at a rate 
at least one third greater than that indi- 
cated by data on the number of examina- 
tions performed. That is, it appears that the 
clinical demand for diagnostic radiological 
services is growing at an annual rate of 
approximately 6.7%. 

Support for this estimate may be gained 
from an examination of Figure 2, charting 
the consumption of medical x-ray film 
within the United States over the past 20 or 
more years. It will be observed that during 
this time, consumption increased at an av- 
erage annual compounded rate of almost 
6.895 and that currently this rate exceeds 
1095. There can be little question that de- 
mands upon the manpower pool in diag- 
nostic roentgenology are growing at least as 
rapidly as the pool itself and almost cer- 
tainly much faster. 

In radiation therapy, demand for clinical 
services 1s growing less rapidly. Here, de- 
mand is related to the frequency of occur- 
rence of cancer which in recent years has 
been rising at an annual rate of about 2%. 
However, because of the increasing pro- 
portion of cancer patients found suitable for 
radiation treatment, service demands in 
this field appear to be increasing somewhat 
faster, perhaps at an annual rate approach- 
ing 3%. 

In nuclear medicine, growth patterns are 
difficult to evaluate. Demands for clinical 
service have risen in the brief span of a few 
years to a level requiring more than one 
tenth of the professional manpower devoted 
to clinical radiology. These data together 
with hospital statistics from a number of 
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Fig. 2. Index of consumption of medical 
x-ray film in the United States. 


instituticns where patient records in nuclear 
medicine have been maintained for an ade- 
quate period of time suggest that this dis- 
cipline’s zrowth rate is at least 15% per year 
and may actually be higher. 

Taken together, the growth rate in the 
demand for clinical services in diagnostic 
roentgenology, radiation therapy and nu- 
clear medicine, weighed in accordance with 
the data presented in Table 111, currently is 
in excess of 7% per year. Furthermore, this 
pattern has followed a course which clearly 
indicates that it is likely to be maintained in 
the future. 

Parenzhetically, it is noteworthy that al- 
though -adiology has enjoyed a sustained 
growth in professional manpower over a 
protracted period of time, its numbers are 
still relatively small when expressed in 
terms of the total pool of practicing physi- 
cians (Table 1v). Also, several other speci- 
alties heve shown manpower growth rates 
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Tape IV 


NUMBER OF PHYSICIANS, EXCLUSIVE OF IN- 
TERNS AND RESIDENTS IN TRAINING IN THE 
UNITED STATES ON DECEMBER 31, 19678 


Typeof Practice Number of Per cent of 








Physicians Total 
Genera] Practice 68,207 26.2 
Internal Medicine 34,270 13.1 
General Surgery 22,698 8.7 
Psychiatry 16,124 6.2 
Obstetrics-Gynecology 15,297 5.8 
Pediatrics 14,116 5.4 
Radiology 3,734 3.3 
Anesthesiology 8,334 320 
Ophthalmology 7,836 3.0 
Pathology 7,250 2.7 
Orthopedic Surgery 6,869 2.6 
Others $2,039 19.8 
Total Active Physicians — 261,774 100.0 


comparable to those experienced by radiol- 
ogy (Table v). However, as we shall see 
presently, there has recently been a marked 
change in specialty preference, particularly 
favorable to radiology, among medical 
graduates. Hence, these relationships are 
likely to be altered substantially in the 
years ahead. 

The disparity between the growth in the 
public's demand for radiological services 
(7%) and the growth in radiological man- 
power to meet this demand (5.7%) presents 
a problem of some magnitude. How can the 
gap be closed? Each year that it is allowed 
to exist, the supply-demand equation be- 
comes increasingly out of balance, the cost 
of radiological services escalates and the 
clinical burden becomes greater. The solu- 
tion to this problem constitutes one of the 
great challenges facing radiology today. 

A number of solutions have been pro- 
posed. Knowles* has suggested that special- 
ists who refer cases for radiological studv 
increasingly undertake responsibility for 
reporting these cases for the clinical record. 
He points out that many of these physicians 
are quite competent to perform this task in 
their particular fields of specialization. This 
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solution, however, has certain inherent 
dangers, not the least of which is the pos- 
sibility that disease processes outside of the 
specialist's field of interest will be over- 
looked. Another difficulty pertains to the 
time which various specialists have avail- 
able for such tasks as radiological report- 
ing. In my experience, many of these men 
have precious little time for this responsi- 
bility; indeed, they have difficulty in main- 
taining the clinical records for which they 
are primarily responsible. This solution can 
provide only a very small answer to the 
radiology manpower problem. 

Other solutions that have been suggested 
include: 


I. the training of more radiologists; 

2. the creation of a new manpower pool 
composed of radiological assistants 
capable of relieving the professional 
radiologist of certain portions of his 
clinical burden; 

3. the development of new techniques 
increasing the efficiency with which 
the tasks of radiologists are carried 
out; and 

4. the careful review of the demand for 
radiological services with the objec- 
tive of eliminating that portion of the 
demand not supported by sound clini- 
cal indication. 


TABLE V 


ANNUAL GROWTH RATES OF PROFESSIONAL MAN- 
POWER, ARRANGED ACCORDING TO SPECIALTY 
FOR PERIOD 1963-1967! 


: Growth Rate 
Specialty (pes. cent) 
Pathology 
Anesthesiology 
Radiology 

Pediatrics 

Orthopedic Surgery 
Psychiatry 

Internal Medicine 
General Surgery 
Ophthalmology 
Obstetrics-Gynecology 
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IV. THE TRAINING OF ADDITIONAL 
RADIOLOGICAL MANPOWER 


In 1965, when NACOR examined the 
manpower problem in radiology, it appeared 
that there was little hope that even a partial 
solution might be achieved from efforts to 
increase the number of clinical radiologists. 
The number of residents in training had re- 
mained relatively constant over the pre- 
ceding decade. Over one quarter of the 
residency positions available were unfilled. 
Academic radiology appeared ill-equipped 
to undertake a task which would impose 
upon it a substantial increase in the training 
load. Radiological faculties were finding it 
increasingly difficult to keep up with the 
burgeoning service demands, characteristic 
of all university hospitals. Less and less 
time was available for teaching 1t seemed 
and little or no effort could be directed to 
the sort of exciting research programs 
needed to attract increasing numbers of 
students into radiology. 

A few years earlier, the specialty of 
psychiatry when faced with manpower 
problems similar to those prevailing in ra- 
diology, had persuaded Congress and the 
National Institutes of Health to establish a 
crash program for the training of additional 
psychiatrists. Substantial amounts of mon- 
ey were provided to increase the training 
capability of academic departments of 
psychiatry and to attract additional trainees 
to the specialty. The program had been 
reasonably successful and it was thought 
wise to adapt 1t to clinical radiology. How- 
ever, funds from governmental sources for 
training were becoming more difficult to 
obtain and although the National Institute 
of General Medical Sciences undertook a 
program designed to train additional aca- 
demic radiologists, no effort was instituted 
to find a solution to the radiological man- 
power problem generally. 

In spite of its burdens and difficulties, 
academic radiology in 1965 went quietly to 
work to trainincreasing numbers of diagnos- 
tic roentgenologists, radiation therapists and 
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specialists in the field of nuclear medicine. 
Using the limited resources available: and 
with little outside help, it took the steps 
needed to attract medical students to radi- 
ology early in their careers and to provide 
interesting training opportunities for these 
individuals during theirresidency programs. 
What has happened during the past five 
years is a magnificent example of what can 
be done when a group of individuals makes 
up its mind to achieve a worthy objective. 
I do not wish to imply that academic radi- 
ology carefully planned its course of action 
and then assiduously carried it out. On the 
contrary, the effort had little or no organ- 
ization and yet the driving spirit, con- 
sciously or unconsciously, was always pres- 
ent. 

In May of 1965, the Association of Uni- 
versity Radiologists, meeting in Seattle, 
expressed considerable concern for the 
growing shortage of radiologists, particu- 
larly in academic training centers. As re- 
ported by Abrams, the topic was dictated 
by urgency rather than by preference and 
was discussed at great length. It was con- 
cluded that if the number of individuals 
seeking radiological training after gradua- 
tion from medical school were to be sig- 
nificantly increased, the instruction of 
these students in the radiation sciences in 
the undergraduate years had to be mark- 
edly improved. Quantitative as well as 
qualitative changes were needed. Increased 
opportunities for the student to learn the 
role of radiology in modern medicine had to 
be provided. 

It was idle to expect major changes in 
curriculum to accommodate the objectives 
that academic radiology had in mind. 
Hence, alternative ways of gaining contact 
with the student were undertaken. Aca- 
demic radiologists in increasing numbers 
began participating in the instruction of 
students during the anatomy, physiology 
and pathology courses. Advantage was 
taken of the increased allotment of free time 
in many medical schools to establish ra- 
diological electives which would be stim- 
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Fic. 3. Number of first year residencies 
offered in radiology. 


ulating as well asinstructive to thestudents 
who wished to take them. ' 

The results of this effort are shown 
dramatically in Figure 3 where the number 
of first year residencies available in radiol- 
ogy are plotted against time. As previously 
pointed out, the number had remained rela- 
tively constant for the decade prior to 
1965. Then suddenly, the number in- 
creased from the low 600s to the mid goos 
in 1968. More recent data are not available 
but projections of recent trends suggest 
that the number of first year residencies is 
now close to the 1,100 level. Of equal sig- 
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nificance is the increase in the proportion of 
first-year residencies which are now filled. 
This percentage has risen sharply from ap- 
proximately 70% in 1955 to go% in 1968. 
Moreover, these residencies are flled with a 
higher proportion of graduates from Ameri- 
can medical schools than almost any other 
discipline (Table v1). Surely, in the minds of 
American medical students, radiology has 
emerged as one of the major disciplines of 
clinical medicine. Of all of the clinical speci- 
alties, it stands fourth in its attraction to 
medical students on an absolute basis and 
first on a relative basis (Table vir). It is 
noteworthy that these changes have been 
accompanied by substantial increases in 
the number of applicants for the residency 
positions available. At Johns Hopkins 
University, it used to be considered a good 
year when 50 applications were received 
for the 4 or 5 openings available. Now, the 
number of applicants has reached almost 
200 each year. Other academic institutions 
have had a similar experience. With the in- 
crease 1n applicants, their quality has im- 
proved as well. 

Although such a question would have 
seemed quite inappropriate Just a few years 
ago, it may now be reasonably asked if the 
effort to train more radiologists is not be- 
coming too successful. Can American medi- 
cine afford to have almost 10% of its gradu- 
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FIRST YEAR RESIDENCIES OFFERED IN VARIOUS SPECIALTIES ON SEPTEMBER I, 1968* 


No. of 
Specialty Positions 

Anesthesiology 846 
Internal! Medicine 2,885 
Neurology 293 
Obstetrics-Gynecology 879 
Ophthalmology 431 
Pathology I,109 
Pediatrics I,IÓI 
Psychiatry 1,657 
Radiology 941 
General Surgery 2,718 
All Specialties 15,365 


No. Filled Pe- cent Filled 


No. Per cent 
by U.S. by U.S. 
Filled Filled Graduates — 2raduates 
677 80 349 52 
2,589 9o 1,801 70 
249 85 190 76 
759 86 433 57 
418 97 386 93 
661 60 302 42 
1,002 86 596 60 
1,209 73 828 69 
849 gO 687 81 
2,394 88 1,580 67 
12,721 83 8,573 67 
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ating students enter radiology? What 
problems will this create in such other im- 
portant disciplines as pediatrics, obstetrics 
and gynecology, and pathology where the 
percentages are substantially smaller? Al- 
though its consequences in these other 
specialties should not be minimized, I 
firmly believe that American medicine not 
only can but must afford this level of radi- 
ological specialization if more serious prob- 
lems are to be avoided in the years ahead. 

It is noteworthy that even at the 10% 
level, the number of new graduates who 
take their training in radiology will not 
meet the manpower needs of this specialty. 
Such a percentage represents about 800 new 
trainees each year. However, approximately 
200 radiologists retire annually and hence, 
the net gain in manpower is only 600, or 
about 6.5% of the manpower pool. Such an 
increase, as we have seen, is less than the 
rate of growth in the demand for radio- 
logical services. 

Manpower problems in medicine gen- 
erally may be expected to be relieved some- 
what over the next decade by the opening 
of a number of new medical schools and by 
increases in the student bodies of schools 
now in existence. The number of students 
graduating each year will likely increase 
about 30% by 1980 and more thereafter. 
This will help those specialties whose 
growth rates are relatively modest; how- 
ever, it will have little influence on radi- 
ology whose manpower needs are rising so 
rapidly. That is, increases in the manpower 
supply of 30% spread over 10 years will be 
of little help to a specialty whose require- 
ments are increasing 7% annually. One can 
only conclude from this that, although aca- 
demic radiology has accomplished a great 
deal in its efforts to fulfill the manpower 
needs of the specialty, the numbers of grad- 
uating medical students, now and in the 
foreseeable future, are simply not enough 
to meet radiology's needs without seriously 
disturbing the manpower balance among 


other medical specialties. 


Before leaving the subject of physician 
training in.radiology, I should like to call 
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Tasis VII 


NUMBER OF FIRST YEAR RESIDENTS, GRADUATED FROM 
AMERICAN MEDICAL SCHOOLS, FOR EACH I,000 
PRACTICING PHYSICIANS IN VARIOUS FIELDS 
OF SPECIALIZATION ON SEPTEMBER I, 1968? 


Specialty No. of Residents 
Radiology 79 
General Surgery 70 
Internal Medicine $3 
Psychiatry 51 
Ophthalmology 49 
Anesthesiology 42 
Pediatrics 42 
Pathology AI 
Obstetrics-Gynecology 28 


attention to a special problem that has 
arisen in radiation therapy. At the present 
time, approximately 800,000 new cases of 
cancer develop each year in the United 
States, and of these a little more than half, 
or about 450,000, are suitable for treatment 
by ionizing radiation. Now it is generally 
believed that a full-time radiation therapist 
can take care of 300 new cancer patients 
each year. Hence, about 1,500 of these 
specialists are needed in the nation as a 
whole. (Note that this represents about 
1595 of the total radiological manpower 
pool and corresponds closely to the esti- 
mates made by NACOR in Table m1.) 

In the past, most of the radiation therapy 
in the United States has been performed 
by radiologists who have also practiced as 
diagnostic roentgenologists. However, as 
the separation of the radiological disciplines 
has become more complete, the work in 
radiation therapy has fallen increasingly on 
the full-time specialists. Since there are - 
only about 600 of these," it 1s clear that 
more are needed. Unfortunately, radiation 
therapy has had some difficulty in recruit- 
ing trainees. About 15% of the resident 
pool or close to 400 residents should now 
be in training in the specialty but only 
about half that number can be identified. 
As a solution to this problem, I should like 
tosuggest that radiation therapy strengthen 
its relationships with internal medicine in 
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our medical schools. By participating in 
medical student teaching in internal med- 
icine, radiation therapy can establish the 
pathways needed to attract recruits who 
have a strong interest in patient care, an 
interest so necessary for the handling of 
cancer patients, and an interest often found 
wanting among trainees entering other 
radiologic disciplines. The advent of chemo- 
therapeutic methods in cancer has caused 
internal medicine to become increasingly 
concerned for patients with neoplastic dis- 
ease and a close association between the 
two disciplines seems to offer great op- 
portunity for mutual benefit. 


V. DO RADIOLOGICAL ASSISTANTS 
PROVIDE AN ANSWER TO THE 
RADIOLOGICAL MANPOWER 
PROBLEM? 


Because it appears unlikely that man- 
power needs in radiology will be met in the 
years ahead, it has been suggested by some 
that we begin to train a class of individuals, 
educated to a level less than that of phy- 
sicians, who are able to perform many of 
the functions now carried out by radiol- 
ogists. Specifically, it has been proposed 
that radiological technologists, after a 
period of further training, be allowed to 
undertake such tasks as fluoroscopy and 
the interpretation and reporting of some 
x-ray examinations under the supervision 
of radiologists. I worry about a proposal of 
this sort. I doubt that the educational 
background of most technologists today 1s 
adequate to allow them to relieve radiol- 
ogists of any substantial amount of their 
professional duties without a great deal 
more training. 

However, the idea of using individuals, 
trained below the level of the M.D. degree, 
to share some of the burdens of radiologists 
is an intriguing oneif the proper educational 
formula can be found. As one possible step 
in this direction, I would like to see an ex- 
perimental program established in a few 
centers in which individuals enter a 4 year 
baccalaureate program with emphasis on 
biology, physics and chemistry during the 
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first 2 years and on anatomy, physiology, 
pathology and radiology in the last 2 years. 
Upon graduation, the student might re- 
ceive a Bachelor of Medical Science degree 
and then go on to a year of radiological in- 
ternship in a well supervised department 
of radiology. 

Individuals who have taken such train- 
ing should be able to assume a great deal 
of professional responsibility under the 
direction of a radiologist. Because they 
would be 5 years beyond high school when 
they complete their training, they might 
also be expected to have the maturity 
which their responsibilities require. On the 
other hand, they would assume these re- 
sponsibilities at an age 8 years earlier than 
radiologists who currently spend 13 years 
beyond high school before they become 
eligible for certification by the American 
Board of Radiology. 

I am not advocating that a bachelor of 
medical science program for radiological 
assistants be undertaken on a wide scale 
until it has been proved effective in a num- 
ber of centers under experimental condi- 
tions. However, if it is successful, the 
program may be very useful in helping to 
meet some of the radiological manpower 
shortages that seem so certain to lie ahead. 

The use of radiological assistants as pro- 
fessionals, of course, will pose a number of 
problems. Educational and licensing stan- 
dards must be carefully worked out. The 
extent of clinical responsibility must be 
clearly established. One of the most difficult 
problems concerns the determination of 
competence. If radiological assistants are 
to assume substantial responsibility here- 
tofore borne only by the radiologist, one 
must be certain that their assignments can 
be effectively carried out. One of the fears 
in the minds of many is that training pro- 
grams for radiological assistants will not 
be adequate to qualify graduating students 
for the work they will be called upon to 
perform. How can this problem be avoided? 
Clearly, it calls for the development of 
qualifying examinations which have been 
prepared with considerable care. 
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The preparation of such examinations 
fortunately has been greatly facilitated in 
recent years by advances in our under- 
standing of the processes of medical de- 
cision making. By the use of concepts de- 
veloped in signal detectability theory, 
recently reviewed by Lusted,? it is now 
possible to devise tests which not only per- 


mit the examiner to gain a qualitative: 


opinion of the examinee but a quantitative 
impression as well. 
To illustrate this, let us consider the case 


where one wishes to examine a candidate's . 
competence to detect from conventional. 


roentgenograms of the chest the presence 
of pulmonary disease. If one collects a 
series of 100 or more films, a certain num- 
ber of which exhibit disease in various 
stages of development and the remainder 
are negative, and if this group of films is 
submitted to the candidate to be examined, 
his interpretations will fall into 4 cate- 
gories. Of the positive cases, some will be 
properly interpreted as showing disease 
(true positives). However, some will be mis- 
interpreted as exhibiting no pathology 
(false negatives). Similarly, of the normal 
films, some will be correctly called negative 
(true negatives), while some will be inter- 
preted as showing disease even though none 
is present (false positives). 

Now if the candidate is highly competent, 
he may be expected to interpret a very 
large proportion of the positive cases as 
showing disease and a large proportion of 
the negative cases as being normal. On the 
other hand if the candidate has little com- 
petence, his performance will be quite er- 
ratic with a very low correlation between 
his interpretations and what the films 
actually convey. 

The level of an individual’s competence 


can be evaluated from a test of the sort just ` 


described by applying the candidate’s 
scores in the true positive and false positive 
categories to a set of so-called receiver op- 
erating characteristic (ROC) curves (Fig. 
4). If the candidate’s experience is such 
that he has little understanding of the task 
to be performed his performance will fall 
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Fig. 4. Typical curves of reader performance (so- 
called receiver operating characteristic curves). 
Curve A illustrates the line along which the per- 
formance data of a group of individuals having 
little or no competence to perform the assigned 
reading tasks may be expected to fall. Curves B 
through F indicate the loci of the performance 
data of individuals of increasing competence. 


close to the diagonal line (curve A). On the 
other hand if he has had a little training 
and hence has developed some competence, 
his interpretations will include a greater 
proportion of true positives and a smaller 
proportion of false positives so that his 
performance might then fall at some posi- 
tion along curve B. As more and more train- 
ing is provided and as his competence be- 
comes still greater, ultimately, a perfor- 
mance level is reached corresponding to 
that of a well-trained radiologist where al- 
most all of the true positives are detected 
and very few errors of the false positive 
variety are made; that is, the performance 
may be such as to lie somewhere along 
curve F, 

In any particular situation, the curve 
applicable to a highly qualified reader will 
depend upon a number of factors including 
the nature and state of the disease pro- 
cesses to be detected. For example, in the 
case of minimal tuberculosis where the 
lesions are small and difficult to see, even 
a well-trained radiologist may exhibit a 
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relatively large number of errors in both 
negative and positive categories. Under 
this circumstance, his performance might 
fall at some position along curve D. On the 
other hand, in other disease states, where 
the manifestations of disease are easily 
seen, errors will be small and the perfor- 
mance of a qualified reader might fall at 
some position along curve F. 

It is evident from Figure 4 that exam- 
ination techniques may be devised where- 
by the candidate's ability to detect disease 
from x-ray films can be measured quanti- 
tatively and compared with that of qual- 
ifed readers. The means are therefore 
available by which the qualifications of 
radiological assistants can be tested. Fur- 
thermore, if one wishes, one can extend 
these techniques to measure a candidate's 
ability not only to detect disease but to 
classify it according to 1ts underlying pa- 
thology. Alcorn and O'Donnell? have used 
these techniques to evaluate the perfor- 
mance of six individuals who were trained 
as radiological assistants to screen mam- 
mograms for breast carcinoma. The results 
of this study indicate that these nonpro- 
fessionals developed considerable skill in 
the separation of cases positive for breast 
carcinoma from those which were negative. 
A plot of their true positive-false positive 
data fell approximately along the locus of 
curve C. Although this performance is not 
as good as that shown by qualified radi- 
ologists, it nevertheless was fairly respec- 
table and indicated that with additional 
training, the competence of these individ- 
uals might reach a high level. 

Although the case for radiological assis- 
tants is still to be proven, there is evidence 
to indicate that means are available to eval- 
uate them thoroughly before responsibil- 
ities are assigned to them. ` 


VI. INCREASING THE EFFECTIVENESS 
OF AVAILABLE RADIOLOGICAL 
MANPOWER 


In spite of all of the effort that can be 
reasonably marshalled to increase the num- 
ber of radiologists and radiological assis- 
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tants, there is still reason to believe that 
manpower requirements will continue to 
fall substantially short of clinical demand. 
The question must therefore be asked what 
can be done to better utilize the manpower 
available to us. There are no easy answers 
to this question. However, it is so impor- 
tant that practical solutions be found that 
it is incumbent on every one of us to give 
the most serious attention to the develop- 
ment of ways and means by which the 
radiological services for which we are re- 
sponsible may be delivered more efficiently. 
Better methods of patient scheduling and 
management, more efficient techniques of 
film filing and retrieval, and improved ways 
of getting radiological information to the 
patient’s physician must be devised. In 
these developments, the concepts of sys- 
tems engineering should be applied wher- 
ever possible. 

Any discussion of methods to improve 
radiological practice requires that careful 
attention be given to the over-all system by 
which medical care is delivered in the 
United States. This system, which has been 
characterized as a "non-system" with un- 
even quality and distribution of services, 
wasteful application of resources and in- 
equitable financing,!° has come under severe 
criticism in recent years. It has been alleged 
that medical and surgical services are 
lavishly bestowed on certain classes of 
patients, often with little clinical benefit, 
while at the same time other patients are 
neglected or unable to obtain the services 
they need and desire. Unfortunately, these 
allegations are, at least to some degree, 
true; the system of health care in the 
United States currently leaves a great deal 
to be desired. Why has this situation been 
allowed to develop? There are many reasons 
but one unquestionably is the rapid growth 
of medical science during the past three or 
four decades. Changes have occurred so 
quickly that there have been few oppor- 
tunities to optimize patterns of health care 
as new procedures have become available. 
It is also unfortunate that the usual market 
forces of choice, price and measurable per- 
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ating students enter radiology? What 
problems will this create in such other im- 
portant disciplines as pediatrics, obstetrics 
and gynecology, and pathology where the 
percentages are substantially smaller? AL 
though its consequences in these other 
specialties should not be minimized, I 
firmly believe that American medicine not 
only can but must afford this level of radi- 
ological specialization if more serious prob- 
lems are to be avoided in the years ahead. 

It is noteworthy that even at the 10% 
level, the number of new graduates who 
take their training in radiology will not 
meet the manpower needs of this specialty. 
Such a percentage represents about 800 new 
trainees each year. However, approximately 
200 radiologists retire annually and hence, 
the net gain in manpower is only 600, or 
about 6.5% of the manpower pool. Such an 
increase, as we have seen, is less than the 
rate of growth in the demand for radio- 
logical services. 

Manpower problems in medicine gen- 
erally may be expected to be relieved some- 
what over the next decade by the opening 
of a number of new medical schools and by 
increases in the student bodies of schools 
now in existence. The number of students 
graduating each year will likely increase 
about 30% by 1980 and more thereafter. 
This will help those specialties whose 
growth rates are relatively modest; how- 
ever, it will have little influence on radi- 
ology whose manpower needs are rising so 
rapidly. That is, increases in the manpower 
supply of 30% spread over 10 years will be 
of little help to a specialty whose require- 
ments are increasing 7% annually. One can 
only conclude from this that, although aca- 
demic radiology has accomplished a great 
deal in its efforts to fulfill the manpower 
needs of the specialty, the numbers of grad- 
uating medical students, now and in the 
foreseeable future, are simply not enough 
to meet radiology's needs without seriously 
disturbing the manpower balance among 
other medical specialties. 

Before leaving the subject of physician 
training in radiology, I should like to call 
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NUMBER OF FIRST YEAR RESIDENTS, GRADUATED FROM 
AMERICAN MEDICAL SCHOOLS, FOR EACH 1,000 
PRACTICING PHYSICIANS IN VARIOUS FIELDS 
OF SPECIALIZATION ON SEPTEMBER I, 19685 


Specialty No. of Residents 
Radiology 79 
General Surgery 70 
Internal Medicine 3 
Psychiatry 51 
Ophthalmology 49 
Anesthesiology 42 
Pediatrics 2 
Pathology 41 
Obstetrics-Gynecology 28 





attention. to a special problem that has 
arisen in radiation therapy. At the present 
time, approximately 800,000 new cases of 
cancer develop each year in the United 
States, and of these a little more than half, 
or about 450,000, are suitable for treatment 
by ionizing radiation. Now it is generally 
believed that a full-time radiation therapist 
can take care of 300 new cancer patients 
each year. Hence, about 1,500 of these 
specialists are needed in the nation as a 
whole. (Note that this represents about 
1595 of the total radiological manpower 
pool and corresponds closely to the esti- 
mates made by NACOR in Table 11.) 

In the past, most of the radiation therapy 
in the United States has been performed 
by radiologists who have also practiced as 
diagnostic roentgenologists. However, as 
the separation of the radiological disciplines 
has become more complete, the work in 
radiation therapy has fallen increasingly on 
the full.time specialists. Since there are 
only about 600 of these,! it is clear that 
more are needed. Unfortunately, radiation 
therapy has had some difficulty in recruit- 
ing trainees. About 16% of the resident 
pool or close to 400 residents should now 
be in training in the specialty but only 
about half that number can be identified. 
As a solution to this problem, I should like 
to suggest that radiation therapy strengthen 
its relationships with internal medicine in 
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our medical schools. By participating in 
medical student teaching in internal med- 
icine, radiation therapy can establish the 
pathways needed to attract recruits who 
have a strong interest in patient care, an 
interest so necessary for the handling of 
cancer patients, and an interest often found 
wanting among trainees entering other 
radiologic disciplines. The advent of chemo- 
therapeutic methods in cancer has caused 
internal medicine to become increasingly 
concerned for patients with neoplastic dis- 
ease and a close association between the 
two disciplines seems to offer great op- 
portunity for mutual benefit. 


V. DO RADIOLOGICAL ASSISTANTS 
PROVIDE AN ANSWER TO THE 
RADIOLOGICAL MANPOWER 
PROBLEM? 


Because it appears unlikely that man- 
power needs in radiology will be met in the 
years ahead, it has been suggested by some 
that we begin to train a class of individuals, 
educated to a level less than that of phy- 
sicians, who are able to perform many of 
the functions now carried out by radiol- 
ogists. Specifically, it has been proposed 
that radiological technologists, after a 
period of further training, be allowed to 
undertake such tasks as fluoroscopy and 
the interpretation and reporting of some 
x-ray examinations under the supervision 
of radiologists. I worry about a proposal of 
this sort. I doubt that the educational 
background of most technologists today 1s 
adequate to allow them to relieve radiol- 
ogists of any substantial amount of their 
professional duties without a great deal 
more training. 

However, the idea of using individuals, 
trained below the level of the M.D. degree, 
to share some of the burdens of radiologists 
is an intriguing one if the proper educational 
formula can be found. As one possible step 
in this direction, I would like to see an ex- 
perimental program established in a few 
centers in which individuals enter a 4 year 
baccalaureate program with emphasis on 
biology, physics and chemistry during the 
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first 2 years and on anatomy, physiology, 
pathology and radiology in the last 2 vears. 
Upon graduation, the student might re- 
ceive a Bachelor of Medical Science degree 
and then go on to a year of radiological in- 
ternship in a well supervised department 
of radiology. 

Individuals who have taken such train- 
ing should be able to assume a great deal 
of professional responsibility under the 
direction of a radiologist. Because they 
would be £4 years beyond high school when 
they complete their training, they might 
also be expected to have the maturity 
which their responsibilities require. On the 
other hand, they would assume these re- 
sponsibilities at an age 8 years earlier than 
radiologists who currently spend 13 years 
beyond high school before they become 
eligible for certification by the American 
Board of Radiology. 

I am not advocating that a bachelor of 
medical science program for radiological 
assistants be undertaken on a wide scale 
until it has been proved effective in a num- 
ber of centers under experimental condi- 
tions. However, if it is successful, the 
program may be very useful in helping to 
meet some of the radiological manpower 
shortages that seem so certain to lie ahead. 

The use of radiological assistants as pro- 
fessionals, of course, will pose a number of 
problems. Educational and licensing stan- 
dards must be carefully worked out. The 
extent of clinical responsibility must be 
clearly established. One of the most difficult 
problems concerns the determination of 
competence. If radiological assistants are 
to assume substantial responsibility here- 
tofore borne only by the radiologist, one 
must be certain that their assignments can 
be effectively carried out. One of the fears 
in the minds of many is that training pro- 
grams for radiological assistants will not 
be adequate to qualify graduating students 
for the work they will be called upon to 
perform. How can this problem be avoided? 
Clearly, it calls for the development of 
qualifying examinations which have been 
prepared with considerable care. 
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The preparation of such examinations 
fortunately has been greatly facilitated in 
recent years by advances in our under- 
standing of the processes of medical de- 
cision making. By the use of concepts de- 
veloped in signal detectability theory, 
recently reviewed by Lusted, it is now 
possible to devise tests which not only per- 
mit the examiner to gain a qualitative 
opinion of the examinee but a quantitative 
impression as well. 

To illustrate this, let us consider the case 
where one wishes to examine a candidate's 
competence to detect from conventional 
roentgenograms of the chest the presence 
of pulmonary disease. If one collects a 
series of 100 or more films, a certain num- 
ber of which exhibit disease in various 
stages of development and the remainder 
are negative, and if this group of films 1s 
submitted to the candidate to be examined, 
his interpretations will fall into 4 cate- 
gories. Of the positive cases, some will be 
properly interpreted as showing disease 
(true positives). However, some will be mis- 
interpreted as exhibiting no pathology 
(false negatives). Similarly, of the normal 
films, some will be correctly called negative 
(true negatives), while some will be inter- 
preted as showing disease even though none 
is present (false positives). 

Now if the candidate is highly competent, 
he may be expected to interpret a very 
large proportion of the positive cases as 
showing disease and a large proportion of 
the negative cases as being normal. On the 
other hand if the candidate has little com- 
petence, his performance will be quite er- 
ratic with a very low correlation between 
his interpretations and what the films 
actually convey. 

The level of an individual’s competence 
can be evaluated from a test of the sort Just 
described by applying the candidate's 
scores in the true positive and false positive 
categories to a set of so-called receiver op- 
erating characteristic (ROC) curves (Fig. 
4). If the candidate’s experience is such 
that he has little understanding of the task 
to be performed his performance will fall 
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ig. 4. Typical curves of reader performance (so- 
called receiver operating characteristic curves). 
Curve A illustrates the line along which the per- 
formance data of a group of individuals having 
little or no competence to perform the assigned 
reading tasks may be expected to fall. Curves B 
through F indicate the loci of the performance 
data of individuals of increasing competence. 


close to the diagonal line (curve A). On the 
other hand if he has had a little training 
and hence has developed some competence, 
his interpretations will include a greater 
proportion of true positives and a smaller 
proportion of false positives so that his 
performance might then fall at some posi- 
tion along curve B. As more and more train- 
ing is provided and as his competence be- 
comes still greater, ultimately, a perfor- 
mance level is reached corresponding to 
that of a well-trained radiologist where al- 
most all of the true positives are detected 
and very few errors of the false positive 
variety are made; that is, the performance 
may be such as to lie somewhere along 
curve F. 

In any particular situation, the curve 
applicable to a highly qualified reader will 
depend upon a number of factors including 
the nature and state of the disease pro- 
cesses to be detected. For example, in the 
case of minimal tuberculosis where the 
lesions are small and difficult to see, even 
a well.trained radiologist may exhibit a 
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relatively large number of errors in both 
negative and positive categories. Under 
this circumstance, his performance might 
fall at some position along curve D. On the 
other hand, in other disease states, where 
the manifestations of disease are easily 
seen, errors will be small and the perfor- 
mance of a qualified reader might fall at 
some position along curve F. 

It is evident from Figure 4 that exam- 
ination techniques mav be devised where- 
by the candidate's ability to detect disease 
from x-ray films can be measured quanti- 
tatively and compared with that of qual- 
ifed readers. The means are therefore 
available by which the qualifications of 
radiological assistants can be tested. Fur- 
thermore, if one wishes, one can extend 
these techniques to measure a candidate's 
ability not only to detect disease but to 
classify 1t according to its underlying pa- 
thologv. Alcorn and O'Donnell? have used 
these techniques to evaluate the perfor- 
mance of six individuals who were trained 
as radiological assistants to screen. mam- 
mograms for breast carcinoma. The results 
of this study indicate that these nonpro- 
fessionals developed considerable skill in 
the separation of cases positive for breast 
carcinoma from those which were negative. 
A plot of their true positive-false positive 
data fell approximately along the locus of 
curve C. Although this performance is not 
as good as that shown by qualified radi- 
ologists, it nevertheless was fairly respec- 
table and indicated that with additional 
training, the competence of these individ- 
uals might reach a high level. 

Although the case for radiological assis- 
tants 1s still to be proven, there is evidence 
to indicate that means are available to eval- 
uate them thoroughly before responsibil- 
ities are assigned to them. 


VI. INCREASING THE EFFECTIVENESS 
OF AVAILABLE RADIOLOGICAL 
MANPOWER 


In spite of all of the effort that can be 
reasonably marshalled to increase the num- 
ber of radiologists and radiological assis- 
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tants, there is still reason to believe that 
manpower requirements will continue to 
fall substantially short of clinical demand. 
The question must therefore be asked what 
can be done to better utilize the manpower 
available to us. There are no easy answers 
to this question. However, it is so impor- 
tant that practical solutions be found that 
it 1s incumbent on every one of us to give 
the most serious attention to the develop- 
ment of ways and means bv which the 
radiological services for which we are re- 
sponsible may be delivered more efficiently. 
Better methods of patient scheduling and 
management, more efficient techniques of 
film filing and retrieval, and improved wavs 
of getting radiological information to the 
patient's physician must be devised. In 
these developments, the concepts of sys- 
tems engineering should be applied wher- 
ever possible. 

Any discussion of methods to improve 
radiological practice requires that careful 
attention be given to the over-all svstem by 
which medical care is delivered in the 
United States. This system, which has been 
characterized as a “non-system” with un- 
even quality and distribution of services, 
wasteful application of resources and in- 
equitable financing,! has come under severe 
criticism in recent years. It has been alleged 
that medical and surgical services are 
lavishly bestowed on certain classes of 
patients, often with little clinical benefit, 
while at the same time other patients are 
neglected or unable to obtain the services 
they need and desire. Unfortunately, these 
allegations are, at least to some degree, 
true; the system of health care in the 
United States currently leaves a great deal 
to be desired. Why has this situation been 
allowed to develop? There are many reasons 
but one unquestionably is the rapid growth 
of medical science during the past three or 
four decades. Changes have occurred so 
quickly that there have been few oppor- 
tunities to optimize patterns of health care 
as new procedures have become available. 
[tis also unfortunate that the usual market 
forces of choice, price and measurable per- 
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formance, by which consumers are able to 
control generally the kind of services they 
receive, do not apply in medicine. Patients 
often do not have available to them the in- 
formation required to select their medical 
care wisely and rationally. Instead, the 
selection process is usually haphazard with 
the control of the medical services rendered 
essentially in the hand of the physician 
chosen. As a consequence, the usual checks 
and balances of the market place have not 
operated to maintain an even flow of med- 
ical services, carefully optimized in terms 
of benefit and cost, under the rapidly 
changing conditions associated with the ex- 
pansion in medical knowledge. 

In view of the foregoing, it is not sur- 
prising that the health care system has en- 
countered severe strains and dislocations; 
It Is not surprising that costs of medical 
care have risen precipitously; and it 1s not 
surprising that the consuming public has 
become discontented. 


VII. THE DEMAND FOR RADIOLOGICAL 
SERVICES: CAN IT BE REDUCED BY 
JUDICIOUS SELECTION OF 
CASE MATERIAL 


Although radiology until recently has 
constituted onlv a relatively small part of 
the health care system, its emergence as a 
major medical discipline requires that it 
play a significant role in improving this 
system in the years ahead. In many re- 
spects, the quality and distribution of ra- 
diological services in the United States are 
as uneven as those of medical services gen- 
erally; furthermore, the rapidly increasing 
number of elaborately equipped facilities, 
often used for only limited periods of each 
day, must raise serious questions concern- 
ing the effectiveness with which we are 
utilizing our resources. Have we become as 
wasteful in the application of these re- 
sources as our critics claim? 

Even more serious than the foregoing is 
the growing tendency of the medical pro- 
fession to use radiological methods for 
purposes other than to answer clinical ques- 
tions for which these methods are uniquely 
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suited. I am speaking here of the increasing 
extent to which our services are used with- 
out careful consideration of clinical benefit 
and cost, without thorough clinical eval- 
uation of the patient, and often as a means 
merely to provide medico-legal protection. 
In a recent study of the information yield of 
skull films in head trauma, Bell and Loop? 
have shown that certain specific clinical 
indications when applied prior to the rou- 
tine radiography of the skull might have 
reduced by one third the number of radio- 
logical procedures undertaken without the 
oversight of any fractures. Moreover, among 
the patients with fracture, only 30% had 
their course of therapy altered by the find- 
ing of fracture. Even in these cases, the 
benefits of radiological examination were 
uncertain because many patients die or are 
permanently disabled whatever the treat- 
ment. Bell and Loop estimated that so 
million dollars are spent each year on ra- 
diological examinations of the skull to dis- 
cover only a tiny number of head trauma 
victims whose prognosis will be significantly 
improved thereby. 
The foregoing illustration clearly indi- 
cates the urgent need for studies by which 
the clinical benefits of radiological proce- 
dures are critically evaluated and the 
conditions under which these procedures 
are applied are carefully optimized. The 
system of medical care in the United States 
has tended to avoid investigations of this 
sort, investigations which measure quality 
of performance and which suggest alterna- 
tive means which potentially yield greater 
information at lower cost. However, such 
studies are essential to the improvement 
of the health care system and to the solu- 
tion of the radiological manpower problem. 
If unnecessary radiological services were 
eliminated by any fraction, our manpower 
problems would be correspondingly alle- 
viated. Our manpower resources are not 
unlimited. Mechanisms must be found 
which will concentrate the use of diagnostic 
and therapeutic procedures among those 
patients for whom the expectation of bene- 
fit is clearly evident. To achieve this ob- 
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jective wil] require long and painstaking 
work. This, however, is no more than should 
be expected of a specialty that has now 
achieved major status among the principal 
medical disciplines. 
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formance, by which consumers are able to 
control generally the kind of services they 
receive, do not apply in medicine. Patients 
often do not have available to them the in- 
formation required to select their medical 
care wisely and rationally. Instead, the 
selection process is usually haphazard with 
the control of the medical services rendered 
essentially in the hand of the physician 
chosen. As a consequence, the usual checks 
and balances of the market place have not 
operated to maintain an even flow of med- 
ical services, carefully optimized in terms 
of benefit and cost, under the rapidly 
changing conditions associated with the ex- 
pansion in medical knowledge. 

In view of the foregoing, it is not sur- 
prising that the health care system has en- 
countered severe strains and dislocations; 
it is not surprising that costs of medical 
care have risen precipitously; and it is not 
surprising that the consuming public has 
become discontented. 


VII. THE DEMAND FOR RADIOLOGICAL 
SERVICES: CAN IT BE REDUCED BY 
JUDICIOUS SELECTION OF 
CASE MATERIAL 


Although radiology until recently has 
constituted only a relatively small part of 
the health care system, its emergence as a 
major medical discipline requires that it 
play a significant role in improving this 
system in the years ahead. In many re- 
spects, the quality and distribution of ra- 
diological services in the United States are 
as uneven as those of medical services gen- 
erally; furthermore, the rapidly increasing 
number of elaborately equipped facilities, 
often used for only limited periods of each 
day, must raise serious questions concern- 
ing the effectiveness with which we are 
utilizing our resources. Have we become as 
wasteful in the application of these re- 
sources as our critics claim? 

Even more serious than the foregoing is 
the growing tendency of the medical pro- 
fession to use radiological methods for 
purposes other than to answer clinical ques- 
tions for which these methods are uniquely 
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suited. I am speaking here of the increasing 
extent to which our services are used with- 
out careful consideration of clinical benefit 
and cost, without thorough clinical eval- 
uation of the patient, and often as a means 
merely to provide medico-legal protection. 
Ina recent study of the information yield of 
skull films in head trauma, Bell and Loop? 
have shown that certain specific clinical 
indications when applied prior to the rou- 
tne radiography of the skull might have 
reduced by one third the number of radio- 
logical procedures undertaken without the 
oversightof any fractures. Moreo Vet among 
the patients with fracture, only 30% had 
their course of therapy altered by m. find- 
ing of fracture. Even in these cases, the 
benefits of radiological examination were 
uncertain because many patients die or are 
permanently disabled whatever the treat- 
ment. Bell and Loop estimated that so 
million dollars are spent each year on ra- 
diological examinations of the skull to dis- 
cover only a tiny number of head trauma 
victims whose prognosis will be significantly 
improved thereby. 

The foregoing illustration. clearly indi- 
cates the urgent need for studies by which 
the clinical benefits of radiological proce- 
dures are critically evaluated and the 
conditions under which these procedures 
are applied are carefully optimized. The 
system of medical care in the United States 
has tended to avoid investigations of this 
sort, investigations which measure quality 
of performance and which suggest alterna- 
tive means which potentially vield greater 
information at lower cost. However, such 
studies are essential to the improvement 
of the health care system and to the solu- 
tion of the radiological manpower problem. 
If unnecessary radiological services were 
eliminated by any fraction, our manpower 
problems would be correspondingly alle- 
viated. Our manpower resources are not 
unlimited. Mechanisms must be found 
which will concentrate the use of diagnostic 
and therapeutic procedures among those 
patients for whom the expectation of bene- 
fit is clearly evident. To achieve this ob- 
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jective will require long and painstaking 
work. This, however, is no more than should 
be expected of a specialty that has now 
achieved major status among the principal 
medical disciplines. 
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The Johns Hopkins University 
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A COMPARATIVE STUDY OF RADIOLOGISTS TIME 
UTILIZATION IN VARIOUS REPORTING SYSTEMS* 


By JOHN R. THORNBURY, M.D. 


ANN ARBOR, MICHIGAN 


HE chronic shortage of radiologists to 

perform the diagnostic radiology that 
clinical workloads require! is painfully ob- 
vious in daily practice. One means of at 
least partially alleviating this situation is to 
find ways of making more efficient use of 
the radiologist’s time in performing his 
clinical tasks. 

This paper is a preliminary report of ex- 
perimental evaluation of one aspect of the 
radiologist’s workload-radiologic reporting 
systems. 

The investigation reveals that much less 
time is required for the radiologist to inter- 
pret and report plain film roentgenographic 
examinations if he dictates in a computer 
style term format rather than traditional 
prose descriptive, sentence style. His time 
is further more efficiently used if current 
and comparable old roentgenograms are 
previously selected and displayed on an 
automated viewing device by a clerk. 

In 1969 at the University of Michigan 
Hospital we began to study reporting sys- 
tems as part of an evaluation of the pos- 
sibility of going to a computer oriented 
total patient data base. Four types of re- 
porting systems were investigated by film 
reading dictation experiments carried out 
by 1 staff radiologist and 2 residents (1 
second, 1 third year). The 4 reporting sys- 
tems evaluated were: (1) nonassisted prose 
format; (2) clerk assisted prose format; 
(3) nonassisted computer format; and (4) 
clerk assisted computer format. 

Prose dictation (Report 1) has been the 
traditional reporting method used since 
radiology began. The amount of information 
in this descriptive method using sentence 
structure varies greatly from individual to 
individual. Brevity is related to expediency 


as well as personal preference as to the 
amount of detail needed to support one’s 
conclusions and confidence. Commonly, the 
less confident the diagnosis, the longer and 
more vague the prose report. 

The computer type format report (Report 
11) represents a restricted information sys- 
tem using terms rather than sentences. 
This requires more stringent information 
organization by the radiologist before input 
into the recording system, be it computer 
or dictating device. We were interested in 
seeing how comfortable, as well as how 
efficient, radiologists would be in using 
this unfamiliar system. 

Clerk assistance in film sorting and dis- 
play for reading has been used in some de- 
partments. It is certainly less distracting 
for a radiologist not to have to shuffle 
through a large jacket of films, but our 
main interest was in determining Just how 
much time clerk assistance saves the radiol- 
ogist compared to the non-clerk assisted, 
“pare down the stack" approach. 


EXPERIMENTAL DESIGN 


All the film reading dictation experiments 
were done in an 8 X 10 foot reading room in 
the Urological Radiology Suite in our de- 
partment. The automated viewing device 
used was a 50 frame, 200 film capacity, 5 
and S unit. An IBM magnetic belt dictat- 
ing machine was used for information re- 
cording. Film data were comprised of 2 
groups of 12 cases each, which included 
excretory urogram, chest, and metastatic 
bone survey examinations. No fluoroscopic 
studies were involved. 

Report content was made as comparable 
as possible by including the following items 
in either computer or prose format: 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29~ 


October 2, 1970. 


From the Department of Radiology, University Hospital, Ann Arbor, Michigan, 
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(1) Patient’s name and hospital number 
(2) Type of examination 
(3) Roentgenologic findings 
(4) Comparison with previous examina- 
tion (when appropriate) and recom- 
mended additional studies 
(5) Roentgenologic diagnosis (including 
differential diagnosis where indi- 
cated) 
(6) Diagnostic code. 
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Ground rules for the unfamiliar computer 
format were written down, and each ra- 
diologist. familiarized himself with these 
before the experiment. Basically, the idea 
was to record the pertinent observations in 
noun form with the most limited modifiers, 
and list these findings in numerical order. 
Normal findings were recorded only when 
pertinent. The only other requirement was 
that the radiologist make it a point to an- 
swer the question posed by the referring 
physician on the consultation request. 

The systems were compared on the basis 
of the total time required for radiologist’s 
interpretation and reporting in the various 
systems. The 2 basic variables in the ex- 
perimental studies were: (1) the type of 
information organization (prose vs. com- 
puter format); and (2) clerk assistance in 
preselecting current and comparable ex- 
aminations for display of films on an auto- 
mated viewing device. 

The first part of the experiment com- 
pared computer vs. prose format using clerk 
assistance in. both systems. A clerk pre- 
selected the current and most recent com- 
parable films of all 12 cases and mounted 
them on the automated viewing device. 
The folder of previous reports was clipped 
to the front of each master film jacket, and 
the jackets were at hand on the viewing 
device table top for reference if needed. 

The radiologist was isolated with the dis- 
played films in the reading room, and with- 
out interruption reported Group 1 of 12 
cases in computer format. Then he repeated 
the reporting of the same 12 cases but used 
prose format. On a subsequent day, the 
radiologist reported Group i1 of 12 different 
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cases but this time reversed dictation order 
using prose first and then computer format 
second for the repeat reading. This reversal 
of format order was done to offset the bias 
favoring second reading due to familiarity 
with the roentgenologic findings on the in- 
itia] reporting sequence. Time was deter- 
mined for each system from the start of 
looking at Case 1 to the end of dictation of 
Case 12. 

The second part of the experiment dem- 
onstrated the effect of clerk assistance on 
either the computer or prose format system. 
The radiologist reported 1 of the groups of 
12 cases without clerk assistance in one of 
the two formats. The films were presented 
to him as a pile of 12 master film jackets 
placed on the viewing device table top. 
The current films and consultation requests 
were clipped to the front of each master 
Jacket. The folder of old reports and all 
previous films were inside the master jacket. 
The two visible frames on the viewing de- 
vice (equivalent to eight 14X17 inch 
films, "four-on-four") were the only ones 
used. The radiologist put up the films, 
"read them out," took them down, replaced 
them in the Jacket, and went on to the next 
case without interruption. Again, total 
time was from the start of looking at Case 1 
to the end of dictation of Case 12. Times for 
this non-assisted method were compared 
with the clerk assisted studies done by the 
same radiologist using the same cases 8 
months previously. 


RESULTS 


Details of the dictating time comparisons 
for formats are shown in Table 1. The bias 
favoring repeat reading of the same ma- 
terial is present, regardless of whether com- 
puter or prose format was used first. How- 
ever, the time of the repeat reading was 
much less with computer format than with 
prose format. For each radiologist the com- 
puter format was at least twice as effective 
as prose format in reducing the repeat read- 
ing time. 

The computer format provided addi- 
tional time saving by decreasing the time 
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Tasre I 


COMPARISON OF READING TIME FOR PROSE 
053. COMPUTER FORMAT 


Case EM res Time 
Group Radiologist (min.) (per cent) Format 
A. Computer Format First 
I Staff 33 100 Computer 
31 94 Prose 
1 Resident2 46 100 Computer 
4I 89 Prose 
t Resident 3 47 100 Computer 
37 79 Prose 
B. Prose Format First 
u Staff 35 100 Prose 
28 80 Computer 
u Resident2 68 100  J Prose 
38 56 Computer 
I  Resident3 35 100 . Prose 
20 57 Computer 


required by the typist to transcribe these 
reports. Table 11 shows the typing time 
comparisons for the prose and computer 
formats. The computer dictating format 
reduced typing time by 25 to 33 per cent for 
the 3 radiologists. 

Table 111 shows the great saving in time 
that can be achieved by use of clerical aid 
in displaying films for rapid reading on an 
automated viewing device. Repeat reading 
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COMPARISON. OF TYPING TIME FOR PROSE 
05. COMPUTER FORMAT 


(12 cases) 
Radiologist Time Format 
(min.) (percent) 

Staff 83 100 Prose 

63 76 Computer 
Resident 2 90 100 Prose 

60 67 Computer 
Resident 3 60 100 Prose 

45 75 Computer 


Radiologist's Time Utilization 465 


Taste III 


EFFECT OF CLERICAL AID AND FILM 
DISPLAY ON READING TIME 


Case Hodie. Time Clerical 
Group OBIS" (min.) (percent) Aid 

I Staff 63 100 Without 
31 49 With 

I Resident2 91 100 Without 
41 45 With 


bias was not present, since the single read- 
ing sessions were separated by 8 months. 
Time saved by clerk aid and automated 
viewing was about ṣo per cent for staff as 
well as resident radiologists. 


CONCLUSIONS 


The use of computer style dictation for- 
mat considerably reduced the radiologist’s 
time for interpretation and reporting com- 
pared to the traditional prose style dictation 
system. Clerk assistance in preselecting 
films for display and use of automated view- 
ing devices greatly decreased the time re- 
quired for interpretation and reporting by 
the radiologist. 

These findings indicate that the radiol- 
ogist’s time can be more efficiently utilized 
in a reporting system based on a clerk as- 
sisted computer format. 


Department of Radiology 
University of Michigan Hospital 
Ann Arbor, Michigan 48104 
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Reporr I 


ROENTGENOGRAPHIC FINDINGS AND 
DIAGNOSIS PORTIONS OF TRADI- 
TIONAL PROSE FORMAT REPORT 

EXCRETORY UROGRAM 


The renal transplant soft tissue density 
is present in the left iliac fossa and mea- 
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sures about 16.2 cm. in length. Previous 
roentgenograms since the recent trans- 
plantation are not available for comparison 
as to change in renal size. No opaque cal- 
culi are demonstrated. Bony structures 
again show the changes of diffuse general- 
ized loss of bone density and changes of 
aseptic necrosis involving the femoral head 
bilaterally. Again previous roentgenograms 
are not available. 

Following the injection of contrast ma- 
terial, there is slight delay in contrast ex- 
cretion with subsequent delineation of the 
collecting system and proximal portion of 
the ureter by 15 minutes. The collecting 
system and ureter are slightly full. The 
distal ureter is not demonstrated. There 
is extravasation of contrast-laden urine 
laterally and inferiorly with impingement 
of the urine collection on the left lateral 
superior aspect of the bladder. Also con- 
tributing to the imprint is the inferior 
margin of the transplanted kidney. The 
bladder is only partially distended but is 
intrinsically grossly normal. 

Impression. 1. Mild hydronephrosis and 
hydroureter with leak of urine presumably 
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from the ureter at the site of previous 
uretero-ureteral anastomosis. 


Report II 


SAME CASE AS IN REPORT I WITH 
PERTINENT INFORMATION IN 
COMPUTER STYLE FORMAT 


SIGNIFICANT ROENTGENOGRAPHIC FINDINGS 
Excretory Urogram 


I. transplanted kidney, left iliac fossa; 


16.2 cm. long | 

2. mild delay (10 min.) in contrast ex- 
cretion 

3. slight fullness of collecting system and 
ureter 

4. extravasation of contrast-laden urine, 
presumed from mid-ureter at anasto- 
mosis 

5. bilateral femoral head cortical frac- 


tures with compression 
Roentgenographic diagnosis 


r. mild hydronephrosis and hydroureter 
in renal transplant 

2. ureteral anastomosis leak 

3. bilateral femoral head aseptic necrosis 
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TRANSLUMINAL EXTRACTION OF CATHETER AND 
GUIDE FRAGMENTS FROM THE HEART AND 
GREAT VESSELS; 29 COLLECTED CASES* 


By CHARLES T. DOTTER, M.D., JOSEF RÓSCH, M.D., and MARCIA K. BILBAO, M.D. 


PORTLAND, OREGON 


HE initial report on flow-guided cath- 

eterization included a prediction that 
"careless or inadvertent motion could result 
in severance of the tubing and embolization, 
a complication which has not vet arisen, 
but will likely emerge as a specific hazard 1f 
the method receives widespread applica- 
tion.” True. Based on collected case re- 
ports, 1,5, 5—19,22,24,26--30.32——35 the lives ot at 
least 100 patients have now been imperiled 
bv broken-otf bits of tubing or catheter 
guides* lving within the lumen of the heart 
and great blood vessels. 

The complication 1s serious; of 62 cases 
of catheter embolization collected by Bern- 
hardt e£ al., removal was not done 1n 28, 
and 17 of these died of related sepsis, per- 
foration, thrombosis, arrhvthmias or mvo- 
cardial necrosis. Removal of the foreign 
bodv is effective; no death was reported in 
anv of the 34 cases where it was done. 

Although prompt removal of central 
catheter emboli 1s nearly alwavs indicated, 
surgery should be considered onlv when 
safer and faster retrieval cannot be effected 
bv transluminal catheterization. Clearly it 
often can, for it has alreadv been done at 
least 29 times: in 19 reported cases,57!^!» 
11-19,22,26—28,30,33,2153 8 others about which we 
have learned, 271424293233 and in 2 of our 
own patients. 


REPORT OF CASES 


UOMS No. 432819 (Case 28 in Table 1). Ina 
21 year old female with septic abortion and 
suspected pulmonary embolization, a 3 inch 
length was inadvertently sheared off the tip of 


* Broken catheter guidesprings were involved in only 6 of the 
100 cases and have ceased to be a problem with the use of safety 
guides,’ 


a polyethylene CVP catheter. Roentgenograms 
made the following day faintly showed one end 
of the tubing lying in a right hepatic vein and 
the other against the medial wall of the right 
atrium above the tricuspid orifice (Fig. 1.4). 
A 12 Fr thinwalled teflon catheter? was per- 
cutaneously passed via a femoral vein to the 
right atrium over a temporarily placed 8 Fr 
guide catheter. A doubled length of thin (4 Fr) 
teflon tubing was then passed through the 12 
Fr catheter so as to create a closed loop in the 
right atrium (Fig. 15). When the simple loop 
failed on 2 attempts to engage the fragment, 
several inches of the snare tubing were ad. 
vanced so as to form a redundant, complex 
loop within the atrium (Fig. 10). On the initial 
retraction of this loop, the target was snared 
and snubbed down against the end of the 12 Fr 
catheter so that, bent double, it could be slipped 
out of the patient in a matter of seconds (Fig. 
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UOMS No.412263 (Case 29 in Tabler). In a63 
vear old female with suspected pericarditis, a 
leak developed close to the needle of a teflon 
polyethylene CVP tube placed via the right 
subclavian vein. The needle and adjacent dam- 
aged tube were cut off and a smaller catheter 
inserted through the remaining tube. Although 
the latter was taped to the skin, it nevertheless 
crept away silently during the night. Chest 
roentgenograms disclosed it lying wedged be- 
tween the apex of the right ventricle and the 
lateral wall of the right atrium. As in the first 
of our 2 cases, a redundant loopsnare percu- 
taneously inserted through the right femoral 
vein was used to remove the errant 8 cm. frag- 
ment. Initial failure to catch the end of the 
fragment wedged against the right atrial wall 
was overcome by temporarily replacing the loop 
with a tip-deflector guide,t which was used to 
shift the target into a more favorable position, 


t Cook, Inc., P.O. Box 1272, Bloomington, Indiana 47401. 


* From the Guttman Institute for Vascular Research through Radiology, University of Oregon Medical School, Portland, Oregon, 


Aided by USPHS Grants HE 03275, 01682 and 05828. 


With the technical support of Harold Kidd, Research Assistant. 


467 


Mark 


C. T. Dotter, J. Rosch and M. K. Bilbao 


"Aze Aeuournd YA aya] 5412118. Areuowjnd 3082 yq 5412318 £reuoumnnd xy BATI VUIA ILJU =A]. {Bava vooa 1onodns AS pingu yu e AY iunge WFR yy 


e ee e i i a e a th m n a n a a a a AR A 





'uujna4ad. [ROWS Y sreusdoo] 3uvpunpoy MW (vx (caro tr) qw Aq 3nd 670794789 q A2 MYM od a £9 £9rvrt ‘ON SWON 6% 
"ugod eow Y s1eu&doo[ 3uspunpew A QOH-VM (CW g) APU Aq 3nd 123291392 JAD IPPO H I% 61gt£* ‘on SWOON 8t 
UAODjn2 ‘A ULT  — VIULO([-I93912 82 X9pLI* A WIT Vau iu2uigujj 12394392 TA) ALPAMA W 99 «uos Ls 
uaopano epini yur qq $d2210j o1do2so0ysuolg Wu ("uro TI) pau Aq 3n3 2232322 TAD IAAP Od a 9E upra (o3eujngg 9t 
uzop3no re[n2n[ Jul y sdaos0y 21do»sououo1q (patios) vat (‘wd tr) apaau Aq md SAYLI GAD ALPA g WHS nwon *jofivugngy $c 
uaopino ze[nan[ ut y 8d2510j 31dooseoq2uoug Vu ("uro g) 1932]192 MPNA 4 St aps1u07 (odeuynpy tU 
UAMOPINI “A ULIB T epeurouioq——21eusdooT SAS PNS T (Cuno $1) opposed Aq Im 12124192 GAD WAiP Pd W £e y Áp9?uuawv Ez 
usopynd 448 ‘ydig 191294372 yuredg —— v310y oyy, q 3ug2urSu suudsopmy rouy vU 
UAOpjn2 'A un D9u»rj-—32382q IUOS (00) Vari SAW ("uro th) apaau áq 3n» (123391392 GAs) WAJAN Od W 55 glury pus uis IU 
uaopano mpmanf ut y oug *3007) —21«usgdoo'q Au WY 1usu1228 pe;SIp CA[*A i3[O] WI npuv[Aorq Ot 
uaopano memini ut g ‘uy ^*X005-—218usdoo'q VH juaurfos peysrp “ajea 13H AK ou ePus[aogj pue rums T, 61 
'us3no1ed [e1ou9] Y '2u[ *3007j-—1eusdoo'] Vx ("uro £1) opposu Aq 3nd 197298125 TAD 9?uspÁqais4Apoq w *5 eL? £2 DN gI 
uUMOp ND enouoeqdes y spsulouiotQ——3T&u8XOOF] Vd ‘AM ‘Vu ("uro oF) 3uowiSeag 512321192 GAD WAPA w Er $c 880] LI 
umop snououdss y IpEwmIWwoy—-BUsJOH (doo) Aw “WH j3usuifwi 123291:p92 JAN Fjo W v4 PCI 9I 
UAMOPIND “A WIV BIMIIOG-——J2xsBq Iug AW Pass 1 (wD ot) s jpe»u áq 3nd ‘79394389 AT Ad WW FI oc? 7? 1106 $1 
UMOPINI 23mesq ^T STULIO(T—319389q IOS yy- pes J (un ot) appesu Aq mm “19994989 JAD 9ustáqasApoq W of euras pA +r 
UMOPINS UU T BIMIOC]——JFASE 2uo3S AN ‘Vu (wr $1) apu Aq jn5 522329139» JAD PWY Od A ts [250A gpeg £r 
uAaopjno mv[nSn[ 3x9 Y sfüLIo(]—3o39*q BIg OAS-AM (ur of) Hurm qq A9 wpU ZI 
emand ustAg[oqns yY uy *x007—318usdoo7q yai Cw £c) apu Aq 3nd PPPE JAD INJA 3 éT ar/® 1/2 PEW Ir 
"usjnord perysvig y “DUT “YOo—-sreusdooT (papo) yaq ("HID Of) s[psou Aq and SAMO TAD ?uo[áme4]og W 85 «/Pi229p Or 
UMOPIND uow Y oprmowoy——vieasdooT JAI ("uro $1) 3u2urffuj] mym gewed Ww c gf? 72 mpe 6 
"wjn33ad iei 8n ut y spsursurouy——21eusdoo'g JASAY appeau Aq 3nd PEI TAD 9us[AqasA[og — JN Of nPIy[Vg pur samy g 
uAopino snousydas y opewəwoy—əmwusdoo] DAI juouifuip 13794389 Joyous." 3 85 uJ? /? ouy L 
UAOp3in2 [eru2v1q Y opsuuiog-—o1:usdoo'T A d?H-T»ns y appesu Aq 3nd “29304389 JAD VALVA Ww 6* ejÁpouugy pur J93819UL IQUIUI SLT 9 
uAopjno memini 4u yy £425.10; 21doosoqouoig Vu (WI g) 10304989 WPN a ¿E «n DIU?) s 
uaopjno ivqn3n[ "3x9 Y 8d2210j sidossoyouorg (pepyo») VA ("ur £c) quow Sey 1233294572 JAD 9us[]AuisA4[oq jy EL aL? AUIS L4 
UAopino snououdus y optuiouioq—orueusdoo'q JAS AU CUD ot) Apu Aq ynd JYI TAD 9?us[AuasÁ[oq W o9 mseoy pus russe] £ 
UMOPIND 312 [vow Y vIULIO(q[—39*:99q 2uojg II ([39? *iij0y (‘urd £) 3u2u1893j 3uudsspmz) JN Er ÕU puu &1ossw7q t 
uaAopino snou2ugdsgc $d2210; 21doosou2uoig JAS ‘VU ("uro 6) 3uourexj Sursdsspiny W 8? «I? £2 SBWOY T, I 


Apog 


eerta E i a lr a a T a NN P SE t i ar BUR i EIE Ie ir t a aA TAA 


468 


peer) (ey) 
urg *o3now 41240994 uSro104 jo uon 20] xag fofi ‘ON 9857) 


LLLA 
oL61 + xaní 10 SV SIASSAA GOOS JLV3HO 
ANY LAVAH WOW SINSA UALAHLVO JO SIVAAIALAU TIVNDAQTSNV3L 6% 


Apog uSto104 Jo yyZuery pur NYEN SIUMH pur 2MOS 


jusumnijsu[ ÁI9A029M 


] $18*L 


Vor. 111, No. 3 


Extraction of Catheter and Guide Fragments 
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Fio. 1. Percutaneous transluminal retrieval of catheter embolus to right atrium, using redundant loopsnare. 
UOMS 432819, Case 28 in Table 1. (4) An 8 cm. fragmentin right atrium and hepatic vein. (B) Homemade 
loopsnare catheter, long 4 Fr loop through 12 Fr outer sleeve; both radiopaque teflon. (C) One convolu- 
tion of a redundant loop has caught the foreign body. (D) Fragment securely held and about to be removed 


via inferior vena cava and right femoral vein. 


permitting its prompt capture by the reinserted 
redundant loop-snare. A gentle curve in the end 
of the 12 Fr outer sleeve would have made this 
extra step unnecessary. 


RECOVERY TECHNIQUES 


The nonsurgical, transluminal retrieval 
of embolized catheter fragments and re- 
lated intravascular foreign bodies is not 
only feasible, but is becoming common- 
place. Including ours, 29 published or per- 
sonally reported instances of nonoperative 
recoveries (Table 1) have added to our 
knowledge.of how to do it-and more im- 
portantly-how to:avoid the need for doing 
it. Several techniques have been used suc- 
cessfully; the most commonly employed in- 
struments being loopsnares, grasping for- 
cepts, and basket retrievers (Fig. 2, 4-C). 

Loopsnare catheters (Vig. 24), varied i in 
design ‘but similar in function, have been 
responsible for 13 foreign body retoveries. 


zr 
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Portsmann’s successful use of the loop- 
snare technique in 52 consecutive patients 
undergoing transluminal closure of patent 
ductus arteriosus*??! offers convincing con- 
frmation of the value of the approach. 
Snare catheters are flexible, long-reaching, 
and suitable for percutaneous use. Not only 
is there a snare catheter based on a design 
by Curry** commercially available* but 
such snares can easily be put together on 
an ad hoc basis, using materials ordinarily 
on hand wherever catheterization is done. 


Both design and manner of use can be 
tailored to the specific problem at hand. 


We believe that our use of a compound, 


convoluted loop within the right atrium 


facilitated catching the foreign body in both 
of our patients. Within limits, if one 
loop will do it, more loops will do it sooner; 
especially where poor visibility impedes 


* Cook, Inc., P.O. Box 1272, Bloomington, Indiana 47401. 
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kc. 2. Three retrieval devices used successfully in the cardiovascular system. (A) Homemade teflon adjustable 
loopsnare used in both our cases. Not shown but desirable—a gentle curve at the end of the outer catheter. 
(B) Bronchoscopic grasping forceps, of limited use, because of rigidity and short length. (C) A larger-than- 
urologic version of the basket stone catcher. With further modifications, this instrument will be used as 
an all-purpose transluminal extractor of particular value in catching nonopaque tubing and nontubular 
foreign bodies, and in the transjugular extraction of common duct stones. 


precise three-dimensional control over the 
snaring maneuver. In place of a closed loop, 
Rossi? has reported 2 recoveries made with 
a flexible, preformed hook-ended snare. 
This approach, in addition to requiring cut- 
down, is presumably limited to the recovery 
of long segments of soft tubing, coiled or 
otherwise oriented at right angles to the axis 
of retrieval. 

Bronchoscopic forceps (Fig. 2B) with alli- 
gator Jaws were used in 6 recoveries. Rigid- 
itv and short reach limit the use of these 
instruments to certain applications; nota- 
blv, the extraction of radiopaque objects 
from the right atrium via a surgically ex- 


posed right jugular vein. Ranniger? has 
devised a flexible catheter which incorpor- 
ates both a loopsnare and 3 grasping 
prongs; it has been used to recover a frag- 
ment of guide spring from the right ven- 
tricle.” 

Ureteral stone baskets (Fig. 2C) have been 
successful in 7 recoveries. Soni ef al?%30 
have reported 2 recoveries using a Dormia 
ureteric stone basket. 

The more complex retrieval in a 6o year 
old man involved the use of a controllable- 
tip catheter to withdraw the fragment of a 
polyethylene CVP catheter from the main 
pulmonary artery into the subclavian vein, 
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after the percutaneously inserted Dormia* 
retriever had proved too short to reach the 
fragment at its original location (bridging 
the pulmonary artery, with its ends in the 
right and left main pulmonary arteries). A 
Variflex catheter with Pilotip guide and 
Muller Rotoflectort handle snared the frag- 
ment, which then became trapped as it was 
maneuvered into the subclavian vein. The 
Variflex catheter was withdrawn and re- 
placed with the Dormia retriever for a suc- 
cessful extraction. 

With the aid of William A. Cook, we have 
devised a similar instrument for use in the 
cardiovascular system, larger in expanded 
form and incorporating additional helicoid 
wires. It can be introduced percutaneously, 
using a thinwalled sheath, and should prove 
effective, particularly in fishing for non- 
radiopaque tubing and foreign bodies such 
as bullets. 

Devices and tactics such as the foregoing 
can be used to remove objects from sites 
other than the vascular and urinary sys- 
tems. Loopsnares have already been used 
to extract foreign bodies from the bronchial 
tree;!? and via a burr hole, from the lateral 
ventricle.? We have used a specially de- 
signed side-operating snare to grasp and 
deliver from the jejunum an impacted frag- 
ment of Miller-Abbott tube? and are hope- 
ful a catheter extraction technique can be 
successfully used for the nonsurgical trans- 
jugular removal of common duct stones. 


COMMENT 


Every recovery implies a prior loss. To 
the best of our knowledge, all foreign bodies 
recovered from the vascular lumen by 
catheter were put there in the first place by 
physicians. Steiner ef a/.,*1 Ross? and others 
have pointed out that embolization of 
plastic intravenous tubing is an avoidable 
complication of generally unrecognized 
magnitude. At least one variety of tubing 
(thin, radiopaque, polyethylene or teflon) 
is designed to be inserted through an ac- 


* Endoscopic Instrument Co., London, England. 
T U.S. Catheter and Instr. Corp., Box 787, Glens Falls, New 
York 12801. 
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companying needle; the needle is then 
withdrawn from the vein and both it and 
the tubing are taped to the patient's skin. 
Despite clearly stated instructions and pre- 
cautionary measures stressed by the manu- 
facturer, the introducing needles have cut 
off and thereby launched fragments of tub- 
ing on hazardous voyages to the hearts of 
many patients. Shearing has often been 
caused by inadvertent motion of the sleep- 
ing patient. Better patient care 1s unques- 
tionably facilitated by the literally millions 
of such units used with safety each year. On 
the other hand, while nothing designed to 
be put into patients will ever be foolproof, 
there are safety-designed alternatives which 
eliminate contact between needle and tub- 
ing. 


CONCLUSIONS 


1. Catheter emboli to the heart and great 
vessels can and should be promptly removed 
by the percutaneous transluminal route. 

2. This has been done successfully at 
least 28 times bv various means, the sim- 
plest of which is the loopsnare catheter. 

3. In certain circumstances, the forma- 
tion of a redundant, compound loop may 
be useful. 

4. A specifically designed cardiovascular 
retrieval catheter based on the ureteral 
stone basket may prove to offer the best 
all-purpose approach to this increasingly 
important problem. 

5. Safety-oriented, prepackaged intra- 
venous intubation sets offer means for re- 
ducing the incidence of catheter emboliza- 
tion. 


Charles T. Dotter, M.D. 
Department of Radiology 
University of Oregon 
Medical School 
Portland, Oregon 97201 
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CATHETER RETRIEVAL OF FOREIGN BODY FROM 
THE GASTROINTESTINAL TRACT* 


CASE REPORT AND DISCUSSION 


By MARCIA K. BILBAO, WILLIAM W. 


KRIPPAEHNE and CHARLES T. 


DOTTER 


PORTLAND, OREGON 


HILE catheter retrieval of foreign 

bodies from the vascular system is 
becoming almost commonplace, to our 
knowledge there have been no reports of 
similar retrievals from the gastrointestinal 
tract. We recently had occasion to applv 
the principles of vascular catheter retrieval 
to a retained intestinal tube and in the pro- 
cess encountered inherent differences in the 
mechanics of the situation and its manage- 
ment which seem worthy of reporting. 


REPORT OF A CASE 


The patient, a 36 vear old man, had under- 
gone numerous operations for the relief of in- 
testinal obstruction and lvsis of adhesions due 
to childhood appendix and peritonitis. During 
the most recent of his operations, a long intes- 
tinal tube stent was placed by nasogastric route 
to the distal ileum. The first postoperative night 
the patient irrationally tried to pull out the 
tube; and failing this, chopped it off at his nose 
with a razor blade. What was left promptly re- 
coiled downstream. Roentgenograms made 
during the ensuing 3 weeks showed the head of 
the tube fixed in the distal ileum and its cut 
tail just beyond the ligament of Treitz (Fig. 1 
A and B). Although the patient was sent home 
from the hospital on a regular diet, the tube 
stubbornly stayed put. A barium study indi- 
cated that an ileal stricture was causing the 
hang-up (Fig. 1C). In view of an understand- 
able surgical reluctance to enter again this ad- 
hesion-frozen abdomen, it was decided to try 
to remove the tube transluminally from above. 
To this end we modified a commercially avail- 
able duodenal intubation set* by attaching a 
loop snare to the tip of the guide and removing 
the metal tip from the catheter so as to leave 
it open-ended. This was passed without diffi- 


* Cook, Inc., P.O. Box 1272, Bloomington, Indiana 47401. 
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culty into the proximal jejunum, but repeated 
attempts to snare the tube failed. Although by 
overlapping the two (Fig. 24), we could align 
the business end of our tube with the tail of the 
retained tubing, the two tubes moved apart 
each time we tried to approximate their ends 
(Fig. 2B). Based on the evident inherent me- 
chanical situation, we then cut a slot in the 
side of the retrieval tube through which the 
snare loop, slightly bent for the purpose, could 
be pushed out (Fig. 3). With ro inches of the 
two tubes eee (Fig. 2C), the snare was 
pushed out its window and over the tail of the 
target (Fig.2D). With the patient's tube snugged 
tightly against ours, both were hauled up to- 
gether—-4 feet of ours and 10 feet of his. 


COMMENT 


Failure of the initial end snare was due to 
the fact that the patient's tube took a con- 
figuration imparted by the small intestine 
in which it lav, while the recovery tube was 
under the influence of the stomach and 
duodenum. Only by overlapping the two 
tubes for some distance could they be 
brought into a stable approximation, there- 
by allowing the side loop to snare the target. 

Other retrieval systems might also have 
been effective. It is possible that a modifica- 
tion of the basket ureteral stone catcher 
would work well in the redundant, floppy 
bowel. While long intestinal tubes uncom- 
monly lead to gastrointestinal impasses, 
adhesion-frozen abdomens (making surgical 
exploration difficult) are not rare, nor are 
undesirable foreign bodies in the gastro- 
intestinal tract. It seems reasonable to 
expect that many, if not all, bezoars could 
be broken up and removed via catheter; 
most solid objects small enough to be swal- 


* From the Departments of Diagnostic Radiology and Surgery, University of Oregon Medical School, Portland, Oregon, 


Aided by USPHS Grants GM 01682 and HE 03275 
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Fic. 1. (4) Barium study showing 10 feet of retained intestinal tubing. (B) The tai. is near the 
ligament of Treitz (arrow). (C) The tip lies next to a structure in the distal ileum (arrow). 


lowed could be retrieved promptly from the 
stomach, obviating the unc certainty, risk 
and delay often involved in relving upon an 
exit pathway most suitable for soft material. 
Convinced that foreign bodies other than 
in the gastrointestinal tract or vascular 
svstem can also be removed without s surgi- 
cal exposure if fluoroscopic visualization 
and suitable instruments are at hand, and 
spurred on bv the success just reported, w 'e 
recentlv undertook to extract a retained 


lic. 2. (4) End.exiting snare-guide and catheter 
lined up overlapping target. (B) Snare opposite 
target but now malaligned. (C) Side- -exiting snare- 
guide and catheter lined up overlapping target. 
(D) Snare-guide has captured the target. 
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Fic. 3. Modified duodenal intubation set with 
side-exiting snare-guide. 


subdiaphragmatic Penrose drain fragment. 
When attempts to retrieve it by catheter 
via a sinus tract failed, the patient was 
given a long forceps and allowed to take it 
out himself while watching the television 
monitor! Scheduled operation was avoided. 
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SUMMARY 


A 10 foot long retained intestinal tube 
fragment was removed by catheter from the 
jejunum using a duodenal intubation guide/ 
catheter set modified by the addition of a 
side-exiting loop snare. Using modern 
fluoroscopy and appropriate catheter re- 
trieval techniques, any foreign body small 
enough to swallow but unsuitable or unsafe 
for normal passage can probably be easily 
removed through the lumen of the upper 
gastrointestinal tract. 


Charles T. Dotter, M.D. 
Department of Radiology 
University of Oregon 

Medical School 
3181 S. W. Sam Jackson Park Road 
Portland, Oregon 97201 
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ROENTGENOLOGIC ASPECTS OF CARDIAC 
IRANSPLANTATION* 


POSTOPERATIVE PULMONARY INFECTIONS 


L EW IS WEXL E R, M. D. l a É DW. ARD B. ST Du M. D 
STANFORD, CALIFORNIA 


HE importance of infectious complica- 
tions in. the immunosuppressed host 
following renal transplantation has pre- 
viously been emphasized.!*! ^ Preliminary 


data attest to a comparable frequencv of 


infectious complications following cardiac 
transplantation.^? The purpose of this re- 
port is to describe our experience at Stan- 
ford University Medical Center with pul. 
monary infections in Io of 18 patients un- 
dergoing cardiac transplantation. Particu- 
lar attention is given to the roentgenologic 
aspects of these infections with emphasis 
on the value of frequent roentgenologic 
study in postoperative management. 


MATERIAL AND METHOD 


Eighteen patients, 15 males and 3 fe- 
males, underwent cardiac transplantation. 
The ages ranged from 33 to 64, with an 
average of co years. Five patients had idio- 
pathic cardiomyopathy and the remainder 
end-stage ischemic heart disease. Pulmon- 
ary hypertension was present preoperatively 
in 11 of 12 patients undergoing cardiac 
catheterization, with an average calculated 
pulmonary vascular resistance of 5.8 re- 
sistance units. Preoperative pulmonary 
function studies were abnormal in 6 of 7 
patients studied. 

The operative methods have been pre- 
viously described.” In all cases a median 
sternotomy incision was employed. Ventila- 
tory assistance wasafforded postoperatively 
to all patients for periods up to 24 hours. 
Tracheostomy was performed in only the 
first 2 patients. 

All patients received as basic immuno- 


Marcy, 1971 
suppression therapy azathioprine and 
prednisone or methvlprednisolone. Anti- 


lymphocyte globulin was used for varving 
periods postoperatively in all but the first 
2 patients. Details of maintenance im- 
munosuppressive therapy and treatment for 
rejection are described elsewhere.2° 

Sputum, urine, and stool cultures for 
bacteria and fungi were obtained preop- 
eratively in all patients. Sputum cultures 
were obtained 3 times weekly for the first 
postoperative month and then less fre- 
quently. Transtracheal aspirates for smears 
and cultures were obtained promptly in 
all patients at times of suspected pulmo- 
nary infection. Prophylactic antibiotics, 
consisting of penicillin, methacillin, and 
streptomycin or cephalothin, were begun 
at the time of surgery and continued for 
only the first 2 to 3 postoperative days. 
These were continued for 1 week in 1 pa- 
tient in whom coagulase-positive staphy- 
lococci were isolated preoperatively from 
the sputum (Case 18). 

Reverse isolation with hospital per- 
sonnel wearing caps, masks, shoe covers, 
and sterile gloves and gowns was employ ed 
for up to 2 weeks postoperatively. After this 
period masks and hand washing only were 
utilized for the remainder of the hospitali- 
zation. When patients were able to have 
studies in the X-Ray Department, no spe- 
cial precautions were taken other than a 
mask worn by the patient. Dailv post- 
operative chest roentgenograms were ob- 
tained until patients were ambulatorv and, 
thereafter, at least twice weekly until the 
time of discharge. Serial tomography was 


T his work was supported in part by U.S, Public Health Service Grant FR 70, General Clinical Research Center Branch. 


476 


Vor. 111, No. 3 


performed on several patients with pul- 
monary lesions. Five percutaneous needle 
aspiration lung biopsies under fluoroscopic 
control were performed in 3 patients (Cases 
4, 13, and 17) for diagnosis of pulmonary 
lesions.*!9 

The pre- and postoperative chest roent- 
genograms were correlated with the clinical 
course and laboratory information regard- 
ing infectious complications. Specific 
roentgenologic characteristics of the vari- 
ous infections were noted. 


RESULTS 


Ten of the 18 patients undergoing car- 
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diac transplantation developed pulmonary 
infections, for a total of 15 separate infec- 
tious episodes. The clinical data concerning 
these patients are summarized in Table 1. 
From these 10 patients a total of 25 or- 
ganisms were isolated from the tracheal 
aspirates or lung biopsy specimens during 
clinical evaluation or were observed at 
autopsy. Bacteria were the most common 
infecting agents and accounted for 14 in- 
fections, of which g were gram negative, 3 
gram positive, and 2 mixed anaerobic. The 
only fungus encountered, Aspergillus, 
caused 5 infections. Cytomegalic virus was 
observed 3 times, Pneumocystis twice, and 


TABLE I 


PULMONARY INFECTIONS IN CARDIAC TRANSPLANT PATIENTS 


Case Age and 








E d Organism(s) G a e 
1 saM Klebsiella 8 
Aspergillus 
2 49 M — soe 
3 42M Pneumocystis 42 
C.M.F.t 
Klebsiella 
4 $1M — Bacteroides (probable) 55 
$ $4 je scsi ups 
6 gal E, colt 63 
Bacteroides 
Aspergillus 
Pneumocystis 
Toxoplasma 
C.M.F.t 
3 64M — Mixed anaerobic bacteria 36 
Klebsiella 73 
8 56M — — 
9 49M — Kleósiella 27 
Staphylococcus coagulase + 52 
Staphylococcus coagulase+ 99 
10 43M — Mixed anaerobic bacteria 62 
rt 56M — — 
12 42 M M: MEE 
13 s8M — Proteus morganit 51 
Ad: spergillus 84 
14 34M EN A 
15 siM — — 
16 54M — -—— 
y. 44k Aspergillus 41 
1 64M — Staphylococcus coagulase+- 31 
Aspergillus 43 
Klebsiella 
C.M.F.t 


Diagnostic 
Technique 


Tracheal Aspirate 
Autopsy 


Tracheal Aspirate 
Autopsy 

Autopsy 

Needle Biopsy 


Tracheal Aspirate 
Autopsy 
Autopsy 
Autopsy 
Autopsy 
Autopsy 
Tracheal Aspirate 
Tracheal Aspirate 


d 


Tracheal Aspirate 
Tracheal Aspirate 
Tracheal Aspirate 


Tracheal Aspirate 
Tracheal Aspirate 
Needle Biopsy 


Needle Biopsy 
Tracheal Aspirate 
Tracheal Aspirate 
Autopsy 

Autopsy 


* Case numbers refer to number held in current Stanford cardiac transplant series. 


t C.M.V.= Cytomegalic Inclusion Virus. 


Outcomet 


Terminal (15 days postoperative) 


Expired (3 days postoperative: pulmonary 
hypertension) 
Terminal (46 days postoperative) 


Cured and alive (16 mo. postoperative} 
Expired. (34 mo. postoperative: hepatic 
coma) 

Terminal (65 days postoperative) 


Cured 

Cured and alive (14 mo. postoperative) 
Expired (22 days postoperative: cerebral 
vascular accident) 

Cured 

Cured 

Cured but expired (93 mo. postoperative 
rejection) 

Cured and alive (10 mo. postoperative) 
Expired (10 days postoperative: rejection) 
Expired (39 days postoperative: rejection) 
Cured 

Under treatment (9 mo. postoperative: 
see text) 

Alive (7 mo. postoperative) 

Expired (43 mo. postoperative: rejection) 
Expired (10 hr. postoperative: pulmonary 
hvpertenston) 

Under treatment (34 mo. postoperative) 
Cured 

Terminal (2 mo. postoperative) 


1 "Terminal" indicates death due to infection. "Expired" indicates death due to other causes, as noted. 
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Toxoplasma once. In 4 patients pulmonary 
infection was due to multiple organisms 
(Cases 1, 3, 6, and 18) and in these cases 
identification was made at autopsy. 

As of this writing 6 of the 18 patients 
undergoing transplantation are alive. Of 
these, 5 were treated successfully for one or 
more episodes of pulmonary infection or are 
presently undergoing treatment. Five of 
12 expired patients had pulmonary infec- 
tions and, in 4 of these 5 patients, the in- 
fection was considered to have directly con- 
tributed to death (Cases 1, 3, 6, and 18). 

With the exception of 1 patient (Case 1), 
all episodes of infection occurred at least 4 
weeks postoperatively. Nine of the 13 pa- 
tients who survived for longer than 1 month 
had at least 1 pulmonary infection. 

Organisms were recovered from all 5 
aspiration biopsies done on 3 patients. In 
Cases 13 and 17 the aspirated material 
grew Aspergillus, although simultaneous 
sputum and tracheal aspirate cultures were 
negative. In these 2 patients repeat aspira- 
tion biopsies were performed at the time of 
insertion of a small catheter for treatment 
of the pulmonary cavities. Aspirated ma- 
terial from the third patient (Case 4) re- 
vealed small gram negative rods which did 
not grow in culture. 


ROENTGENOGRAPHIC FINDINGS 


Roentgenologic manifestations of pul- 
monary infection were present in 14 of the 
15 infectious episodes. In 12 of these there 
was roentgenographically demonstrable pul- 
monary disease corresponding to the clinical 
findings. In 2 cases of pulmonary aspergil- 
losis the roentgenographic findings were 
present prior to clinical evidence of infection 
(Cases 13 and 17). In one case Staphylococ- 
cus aureus was isolated from a tracheal 
aspirate at a time of clinical illness without 
roentgenographic abnormality (Case 18). 

Bacterial infections manifested primarily 
as large segmental infiltrates or consolida- 
tions. Cavitation was noted in 2 of these 
cases, both due to anaerobic organisms 
(Cases 4 and 7; Fig. 1). The third patient 
with an anaerobic infection (Case 10; Fig. 
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2) initially demonstrated a nonspecific 
upper lobe nodular density which subse- 
quently cavitated. Associated pleural dis- 
ease was seen only once in a patient with a 
loculated empyema (Case 4). Diffuse bi- 
lateral infiltrates were present in 3 instances 
(Cases 1, 3, and 6; Fig. 3 and 4) and were 
seen shortly before death. In each of these 
cases multiple organisms were recovered at 
autopsy, although only x organism was re- 
covered pre mortem by tracheal aspiration. 

All 3 instances of isolated Aspergillus 
infection diagnosed ante mortem showed 
cavitation on chest roentgenograms. In 2 
patients (Cases 17 and 18) bilateral dis- 
crete nodular densities rapidly appeared 
with cavitation occurring in most of the 
nodules within a week. The third patient 
(Case 13; Fig. 5, 4—D) demonstrated cavit- 
ation in a right upper lobe nodule and in an 
adjacent infiltrate. 

Hilar and/or mediastinal lymphadeno- 
pathy was not roentgenologically identified 
in any patient. 


DISCUSSION 


“Opportunistic” infections have in- 
creased in importance and frequency.!28.12 
These infections are caused by many types 
of primary pathogenic as well as saprophy- 
tic organisms showing enhanced virulence 
due to alteration in the host's capacity 
to resist Infection. Numerous disease states 
and conditions predispose.'® The high in- 
cidence of pulmonary infections in our 
cardiac transplant recipients presumably 
relates primarly to immunosuppressive 
therapy. The mechanisms involved in the 
diminution of the host's resistance to infec- 
tion include both altered reticuloendothe- 
lial function and humoral antibody re- 
sponse.?1**? It appears unlikely that al- 
tered pulmonary status alone accounts for 
the increased susceptibility to infection 
since a comparable incidence 1s not noted in 
patients undergoing nontransplant cardiac 
surgery. However, the combined effects of 
preoperatively abnormal pulmonary func- 
tion, pulmonary hypertension, thoracot- 
omy, and prolonged postoperative me- 
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lG. 1. Case 7. Posteroanterior upright chest roent- 
genogram (41 days postoperative). Large cavitat- 
ing infiltrate in the left upper lobe. Mixed anaero- 
bic bacteria were 1solated from the trachea. The 
infiltrate completely resolved with therapy. 


chanical ventilation cannot be excluded as 
contributing s significantly to the pathogen- 
esis of postoperative pulmonary infections. 

Renal transplant recipients constitute a 
comparable group of patients treated by 
similar immunosuppressive regimens. Ac- 
tive pulmonary infections were noted at 
autopsy in 33 of 39 patients with renal 
homografts. Numerous causative organ- 





chest 


d 
. Relatively 
well-defined left upper lobe nodular density and 
ill-defined right apical infiltrate. Mixed anaerobic 
bacteria were isolated by tracheal aspiration. As 
the infiltrates resolved with therapy, the left upper 
lobe density underwent cavitation. 


Fic. 2. Case 10. Posteroanterior 
roentgenogram (64 days postoperative) 
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hic. 3. Case 3. Chest roentgenogram made with the 

portable unit (44 days postoperative), 2 days be- 
death, demonstrating bilateral diffuse in- 
filtrates. Pneumocystis was isolated ante mortem. 
Klebsiella and Cytomegalic inclusion virus were 
observed at autopsy. 


fore 


isms were present including gram negative 
rods, Candida, Aspergillus, Nocardia, Pneu- 
mocystis carinii, and Cytomegalic virus. In 


more: recent reports, fun: gal infections were 





with the 


l 1G. 4. Case 6. Roentgenogram made 
portable unit (65 days postoperative), shortly 
before death. Bilateral patchy infiltrates and a 
large area of consolidation at the left base. 
Pneumocystis, Aspergillus, Toxoplasma, Cytome- 
galic inclusion virus, and Bacteroides were found at 
autopsy. E. coli had been cultured from a tracheal 
aspirate 2 days before this roentgenogram. 
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l'1G. 5. Case 13. Serial tomograms of the right upper lobe. (4) At 78 days. A 1X 1.5 cm. thin-walled cavity 
(arrows) is associated with a large adjacent apical infiltrate. Æspergillus was recovered by percutaneous 
needle aspiration of the cavity. (B) At 107 days. The cavity now measured 58 cm. and involved the 
entire apex, despite 3 weeks of systemic amphotericin B administration. (C) At 134 days. Continued increase 
in size of the cavity with extension inferiorly. Following this roentgenogram, a treatment catheter was 
inserted (see text). (D) At 226 days. Marked decrease in size of cavity (3X5 cm.) after 3 months of in- 
tracavitary therapy with amphotericin B and sodium iodide. Two mycetomas (“fungus balls”) are present. 
A new nodular infiltrate is noted at the inferior aspect of vertical artifact (due to blurred needle hub). 


seen in approximately half of the autopsied 
patients" and pulmonary infections by 
multiple organisms were often present. 

A clinical syndrome of unknown etiology, 
"transplant lung," has been described in 
renal transplant recipients.'^!* Roentgeno- 
grams demonstrate perihilar and lower zone 
infiltrates which do not resolve with anti- 


biotic therapy but usually respond to in- 
creased dosages of corticosteroids. We have 
not observed this entity in the cardiac 
transplant recipients. 

Goodman ef a£. correlated roentgeno- 
grams with pathologic data at autopsv in 45 
renal transplant recipients. When only 
single organisms were present, local alveo- 
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lar consolidation indicated bacterial disease; 
cavities correlated best with fungal disease. 
Our experience has been similar, although 
cavitation occurred in 3 patients with an- 
aerobic bacterial pneumonias. While the 
roentgenographic appearance may often 
suggest an etiology, there is no roentgeno- 
logic specificity. Definitive diagnosis can 
only be obtained by identification of the 
infecting organisms. 

All infectious episodes (with the excep- 
tion of Case 1) occurred at least 4 weeks 
post transplantation. After 1 month, any 
roentgenologic pulmonary abnormality, 
other than vascular congestion, was asso- 
ciated with pulmonary infection. A high 
index of suspicion of even minor abnormal- 
ities should be maintained, as strikingly 
rapid progression of disease was character- 
istic of virtuallv all these infections. 

Prompt diagnosis and initiation of spe- 
cihe therapy are critical in the effective 
treatment of infections in the immuno- 
suppressed host. Sputum cultures are of- 
ten inadequate, particularly when normally 
saprophytic organisms and multiple patho- 
genic agents are present.’ In our patients 
tracheal aspiration was initially employed 
to establish a diagnosis. When these cul- 
tures were negative, percutaneous aspira- 
tion biopsy under fluoroscopic guidance was 
productive as a source of both cytologic 
and culture material. The technique has 
been demonstrated previously to have ex- 
cellent diagnostic accuracy. The small 
percentage of serious complications?!? is a 
readily acceptable alternative to open lung 
biopsv. 

Another application of the percutaneous 
aspiration. technique* involves the direct 
instillation of appropriate drugs into a 
fungal cavity in an effort to locally eradi- 
cate infection without producing systemic 
toxicity. In 1 patient (Case 13; Fig. 5, 4- 
D) following aspiration of material for cul- 
ture, a small polyethylene catheter was 
passed through the needle into the cavity 
and sutured to the skin. Irrigation of the 
cavity with amphotericin B. and sodium 
iodide 3 times weekly has been performed 
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for the past 4 1/2 months. The cavitated 
area has decreased to approximately one- 
third of its previous size without signs of 
systemic drug toxicity. In a second patient 
(Case 17) local treatment of a 3X2 cm. cav- 
ity was discontinued after 3 days because 
of technical problems. 


SUMMARY 

Pulmonary infections occurred in 10 of 18 
patients undergoing cardiac transplantation 
at the Stanford Medical Center and con- 
tributed to the death of 4 patients. A variety 
of organisms have been responsible includ- 
ing both aerobic and anaerobic bacteria, 
fungi, protozoa, and viruses. 

Although the roentgenographic findings 
were nonspecific, bacterial pneumonias 
were generally associated with local infil- 
trates or consolidations, while cavities 
were present in all instances of isolated 
aspergillosis. The value of frequent roent- 
genograms 1s emphasized since, after the 
hrst postoperative month, all pulmonary 
abnormalities other than vascular con- 
gestion were caused bv infection. 

The value of needle aspiration lung bi- 
opsies for establishing a diagnosis is em- 
phasized. Application of this technique for 
direct intracavitary antifungal therapy has 
been apparently successful in 1 patient to 
date. 


Ronald A. Castellino, M.D. 

Division of Diagnostic Radiology 
Stanford University School of Medicine 
Stanford, California 94304 
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LIPIODOL ACCUMULATIONS SIMULATING LUNG 
METASTASES AS COMPLICATION 
AFTER LYMPHOGRAPHY* 


By Dr. 


Es 


DE ROO 


ALKMAAR, THE NETH ERLANDS 


LTHOUGH in lymphographic exami- 

nation the oily contrast medium flows 

via the thoracic duct into the venous blood 

stream, it can lead to the development of 

multiple small pulmonary emboli which on 

chest roentgenograms are visible as small 
spots. 

This occurrence does not give rise to 
clinical symptoms and the miliary shadows 
on the chest roentgenogram disappear 
within a few days. Serious symptoms of oil 
emboli are rare. It is true that pulmonary 
capillaries may get obstructed, but this ob- 
struction is of a temporary nature and 
thus the supply and breaking down of the 
oil can remain in balance. 


A 


Fic. 1. (4 and B) Lipiodo 
sharply defined round dense configurations 
metastases have disappeared in a few weeks ( 5). 


Usually a chest roentgenogram is made 
immediatelv after lymphography, not so 
much to demonstrate eventual miliary 
shadows of the lung, but to complete the 
examination, for it is important to estab- 
lish that after the examination the patient 
is returned to the clinician for further treat- 
ment without complications. It is logical, 
of course, that a chest roentgenogram made 
immediately before the lymphographic ex- 
amination should be available for compari- 
son. One may be in for an unpleasant 
surprise if the chest roentgenogram made 
previous to lymphography is missing for 
some reason or other. Following are 2 cases 
in point. 





| accumulations simulating lung metastases after lymphography. There are 2 
in the lower left lung field (4). The supposed pulmonary 


* From the Department of Radiology, Central Hospital, Alkmaar, The Netherlands. 
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lic. 2. (,2- D) Lipiodol accumulations simulating lung metastases 


after lymphography. One sharply defined 
round density is noted in the right upper lung field ( 


44). On follow-up, the density became smaller after 2 
days (B) and 5 days (C), respectively, and finally disappeared in 4 days (D). 


REPORT OF CASES exclude metastases. On the lymphogram left 


Case 1. A left orchiectomy was performed on. paralumbar metastases were seen in the lymph 
à §1 year old patient for a tumor of the testis nodes. On the chest roentgenogram made after 
consisting of a teratoma and embryonic car- the lymphographic examination, no miliary 
cinoma. Immediately after operation a lympho- shadows, but sharply defined round dense con- 


graphy was performed to either demonstrate or figurations with a diameter of 1 to Ij cm. were 
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visible in the upper right and lower left (Fig. 
14) lung field. The roentgenologic diagnosis 
was pulmonary metastases, and it was decided 
not to operate upon this patient. On the chest 
roentgenogram made some weeks later the 
supposed pulmonary metastases had disap- 
peared (Fig. 1B). The round densities in the 
lung resembling metastases must have been 
caused by an accumulation of lipiodol, which is 
very rare. In this context, it should be recorded 
that the total amount of contrast medium used, 
namely 16 ml. (8 ml. per extremity), and the 
speed of injection of 1 ml. per 10 minutes were 
normal. A  lymphaticovenous anastomosis 
through which an abnormal amount of contrast 
oil could have flowed directly to the lung, could 
not be demonstrated. If a chest roentgenogram 
had been taken immediately before the lympho- 
graphic examination, this diagnostic error could 
not have been made, for, of course, eventual 
metastases would have been visible on both 
chest roentgenograms. 


That this peculiar type of accumulation 
of lipiodol in the lung was not an isolated 
manifestation is indicated by the following 
case. 


Case 11. A lymphography was performed on a 
14 year old girl suffering from a kidney tumor. 
No metastases could be demonstrated in the 
lymphatic system. In this case, too, the chest 
roentgenogram showed sharply defined round 
densities with a diameter of 3 to 2 cm. in the 
upper right (Fig. 2/7), and middle left lung fields. 
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However, pulmonary metastases could be 
ruled out at once, because a chest roentgeno- 
gram made immediately before the examina- 
tion did not reveal any abnormality of the lungs. 
On follow-up the peculiar accumulations of 
lipiodol became gradually smaller after 2 days 
(Fig. 2B) and 3 days (Fig. 2C), respec- 
tively, and finally disappeared altogether in 4 
days (Fig. 2D). 


CONCLUSIONS AND SUMMARY 


A rare complication after lymphographic 
examination is the appearance of accumu- 
lations of lipiodol in the lung simulating 
metastases. 

These rather large sharply defined round 
densities in the lung were observed twice in 
over 1,000 patients examined by lympho- 
graphy. 

Although this is a very small percentage, 
it implies that it is not sufficient to have 
only a chest roentgenogram after lymphog- 
raphy; there should always be available a 
roentgenogram of the chest made immed- 
iately before the examination for compari- 
son. 

Erroneous roentgenologic diagnosis of 
lung metastases might lead to incorrect 
treatment of the patient. 

Department of Radiology 


Central Hospital 
Alkmaar, The Netherlands 
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ROENTGEN FEATURES OF GIANT CELL CARCINOMA 
OF THE LUNG* 


By ARCOT GAJARAJ, M.D., T. H. JOHNSON, Jr., M.D., and JOHN H. FEIST, M.D. 


PITTSBURGH, PENNSYLVANIA 


C cell carcinoma of the lung was 
accepted as a distinct histopathologic 
entity, since its first description by Nash 
and Stout” in 1958. 

Twelve cases were studied in retrospect 
and the radiologic findings were correlated 
with the autopsy findings. The available 
clinical autopsy and radiologic data of other 
reported cases in the literature were also 
reviewed. We have attempted to assess 
distinguishing roentgen criteria for the 
diagnosis of giant cell carcinoma of the 
lung. 

The characteristic histopathologic ap- 


pearance is a rapidly growing, anaplastic 
and pleomorphic lesion with bizarre mul- 
tinucleated giant cells. The incidence is in a 
younger age group, with a propensity for 
metastasis and a fulminating course. While 
the clinical and pathologic features have 
been reviewed extensively in the literature, 
there has been no report of the radiologic 
manifestations. 


CLINICAL OBSERVATIONS 


In the 12 cases studied there were Ir 
males and 1 female (Table 1). The ages 
varied from 45 to 76 years, with the maxi- 


TABLE I 


SUMMARY OF FINDINGS 


Total 12 
Case No. I 2 3 4 6 B 8 9 I0 II 12 Cages 

Clinical Data 
Age so 45 60 76 64 šo 61 51 64 60 51 49 56.8* 
Sex M M M M F M M M M M Mi:M;iF 
History of smoking + + + c + + — + + + + o 
Occupation Ex Ex C C Ex Ex Ex S Ex Ex Ex C 
Clinical presentation 

Respiratory ko dex GENS co de xpo EX Me INE ee S 7 

Metastatic + + = — —— BL — —- = $ 
Total duration of illness 

in months X. 02.3 5,9 prb 3:76 —O- <5 $ Do ass 28 0.8. hae 
Roentgen Features 
Size in cm. $ 10 Io 3 3.5 Io+ 4 6 I0+ 4 4 4 BET 
Lung involved R R L R R R L L R R L 8R;4L 
Location 

Periphery - — + + + + =- - — + + + 7 

Hilar oe eg eee  qe8 a 03 

Indeterminate — + e =- — = $ -= = e — 2 
Cavitation — — -+ + + — -f- — — -4- — + 6 
Pleural involvement — + + + + +4 + + -— + + + io 
Chest wall involvement -— = $ + = = = = = $ — — 3 
Hilar lymph nodes + + + + + +4 + dH +d cB Hll cS a2 
Mediastinal lymph nodes — + -— + + + + + + + + + 10 
Distant metastasis + Lo o— + + +o — + + + + + io 


Ex= Executive. C= Coal miner. S= Steel worker. R= Right lung. L= Left lung. += Positive. — = Negative. 
* Represents average figures and the rest indicates number of cases. 


* From the Department of Radiology, Presbyterian-University Hospital, Pittsburgh, Pennsylvania. 
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mum incidence between 45 to 60 years, 
and an average of 56.8 years. A history of 
smoking cigarettes for a duration of 15 to 
35 years was available in g cases, and 1 pa- 
tient was a pipe smoker. Three were coal 
miners, 1 a steel worker and the other pa- 
tients were executives. 

In § patients the presenting symptoms 
were neurologic, due to intracranial metas- 
tasis. The primary lung lesion was detected 
in these cases on routine chest roentgeno- 
grams. Among the 7 cases with pulmonary 
symptoms 6 had a history of cough (1 drv, 1 
productive, 3 associated with hemoptysis, 
and 3 with chest pain). Two patients had 
dyspnea and wheezing. 

The evolution of the disease process from 
the date of first consultation to death of the 
patient was very rapid despite treatment 
(Fig. 5, £ and B). The duration of illness 
varied from 2 weeks to 3 months at the 
time of first detection. The survival after 
diagnosis ranged from 10 days to 3 months 
in 9 cases and in the other 3, it was 4, 6 and 
8 months, respectivelv. The total duration 
of illness varied from 1.6 to 12 months 
and was within § months in 7 cases. The 
average clinical course was 5.4 months. 


ROENTGEN FEATURES 


All lesions were rounded or lobulated 
opacities varying in size from 31 cm. to as 
much as 10 cm. in over-all diameter (Fig. 
1-5). Two of them presented as dense 
patches of consolidation with superadded 
infection. For purposes of statistics they 
were taken roughly as 10 cm. in diameter. 
In 7 cases the tumor was located in the 
peripheral lung field, 3 were of the hilar tvpe 
and in 2 1t was difficult to evaluate the 
exact site of origin since the lesions were 
extensive involving both the hilus and 
periphery. 

Cavitation could be detected in 6 cases 
(Fig. 1; 3; and 5, 4 and B). Pleural in- 
volvement and progressive effusion was 
present in Io cases (Fig. 2, Æ and B: and 
4). In 3 of these, invasion of the chest wall 
was observed (Fig. 1). In 1 case there was 
à spontaneous pneumothorax (Fig. 4). 


Giant Cell Carcinoma of the Lung 
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l'1G. 1. Case 3. Massive peripheral opacity in the left 
lung, showing cavitation, fluid level and chest wall 
involvement. 


Hilar lymph node enlargement was ob- 
served in all cases without exception. The 
mediastinum was enlarged in 10 cases. Dis- 
tant metastasis was present in IO cases at 
the time of medical attention. In 5 of these, 
the presenting symptoms were due to 
metastasis to the brain. In 3 of the latter, 
angiographic and/or  pneumoencephalo- 
graphic evidence of intracranial space-oc- 
cupving lesion was present. 


REVIEW OF LITERATURE 


Nash and Stout! are credited with the 
identification of giant cell carcinoma of the 
lung as a distinct histopathologic entity. 
The clinical and pathologic data of the 
cases reported were analyzed and compared 
(Tables 1 and 111). This study represented 
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a review of 63 cases including our 12 cases. 
The average age was 55.2 years. The sex 
incidence in 46 cases was 39 males and 7 
females. History of smoking was docu- 
mented in 48 cases. The mode of clinical 
presentation as seen in 46 cases was pul- 
monary in 33 and due to metastasis in 9. 
Cough was a prominent symptom in 
25 cases, while in 20 cases chest pain was 
predominant; 15 cases presented with both. 
Eleven had hemoptysis: in 9 cases dyspnea 
was present. The clinical course from detec- 
tion to death in $9 cases averaged 5.6 
months. 

From the description of the macroscopic 
appearances of the autopsy specimens, it 
was observed that the average size of tu- 
mor varied from 4.1 cm. in diameter to 
more than 10 cm. The majority of the le- 
sions were massive and measured more than 
§ cm. Among 45 cases, where the location of 
the tumor was known, 32 were in the pe- 
ripheral lung field, whereas only 9 were of 
the hilar type. In 4 the exact location 
could not be assessed. Although the upper 
lobes were affected in a good number of 
cases, the superior sulcus was not involved 
in any case. The presence of cavitation 
was observed in 27 cases. Pleural involve- 
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Fic. 2. Case 4. (4) Posteroanterior roentgenogram. (B) Right lateral laminagram. Massive opacity in the 
periphery of the posterior basal segment of the right lower lobe with pleural involvement. 


ment with effusion was observed in 34 
cases. Ín 34 cases the hilar lymph nodes 
were involved, and in 32 mediastinal in- 
volvement was present. Distant metastasis 
was observed in $6 cases. Of these, in 9 
cases the presenting symptom was due to 
metastasis. 


DISCUSSION AND DIFFERENTIAL 
DIAGNOSIS 


The place of radiologv in the diagnosis 
of carcinoma of the lung has been well il- 
lustrated by Rigler, in 1955. It has also 
been documented that certain cell tvpes 
have specific roentgen findings. The sig- 
nificance of cell types to clinical course and 
prognosis has been discussed.? !? 

Giant cell carcinoma of the lung forms a 
distinct histopathologic group. It com- 
prised 3.4 per cent of all primary car- 
cinomas of the lung in the series of Hell- 
strom and Fisher.* It was observed from 
our study that it has certain distinguishing 
roentgen features. The tumor was common 
in males (85 per cent) and in smokers (76.2 
per cent). It was peripherally located in 
most cases. Cavitation was a significant 
sequel. Pleural involvement with pleural 
effusion was a prominent feature. The hilar 





l'1G. 3. Case 7. Peripheral lesion with cavitation of 
the mid zone of the right lung. Hilar and medi- 
astinal lymph node involvement is indicated by the 
pressure effect on right main bronchus with de- 
creased volume of the right hemithorax. 


lymph nodes were invariably involved and 
mediastinal spread was frequent. Distant 
metastasis was very common. Rigler,! has 
drawn attention to the long symptomless 
period that may occur in peripheral car- 
cinomas of the lung. The lesion was never- 
theless progressive from the date of diag- 
nosis with a fulminating clinical course. 
The average duration of life was 5.6 months 
after detection. 

Thus, it 1s observed that giant cell car- 
cinoma of the lung has a few characteristic 
roentgen features. The peripheral location 
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FG. 4. Case 11. Peripheral lesion of the right lung 
extending into and involving both the hilus and 
pleura with spontaneous pneumothorax. 


of the tumor, early hematogeneous metasta- 
sis, and a comparatively rapid growth, re- 
semble adenocarcinoma. But the male pre- 
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Clinical Presentation 
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FIG. 5. Case 12, (4) Initial roentgenogram. (B) Roentgenogram 1 month later. Rapid progression of an um- 
bilicated peripheral nodular lung lesion with cavitation, pericardial and phrenic nerve involvement, The 
left dome of the diaphragm is raised with occlusion of the left costophrenic angle. 


ponderance, relationship to smoking and Although extensive involvement of the 
the frequency of pleural involvement help hilar and mediastinal lymph nodes may 
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anaplastic growth of a major bronchus, 
these are rarely peripheral in location, and 
necrosis and cavitation are not usual. 

The epidermoid carcinoma is not neces- 
sarily confined to the major bronchi and 
may present as peripheral or subpleural 
masses. It may resemble giant cell car- 
cinoma by tendency for cavitation, and the 
prevalence in males and smokers. It 1s, 
however, confined to the lung parenchyma 
and the regional lymph nodes for a con- 
siderable time. Hematogeneous metastasisis 
late. The age incidence 1s in a later decade, 
60 years. The prognosis is more favorable. 

Alveolar cell carcinomas are also periph- 
erally situated. They occur as discrete 
nodular masses or as pneumonia-like forms. 
They differ from giant cell carcinomas by 
the rarity of pleural involvement and their 
slow growth rate. 

The adenomas (cvlindromas and car- 
cinoids) are relatively benign and extend 
over decades. Curability with surgery 1s 
high. 

Lymphosarcoma of the lung is a rare 
lesion. It is usually massive involving a 
lobe or entire lung. Pleural involvement is 
not a prominent feature. 

Fibrosarcoma is again a rare tumor of 
the lung producing massive lesions. There 
is no hilar or mediastinal lymph node 1n- 
volvement. 

The mesotheliomas are mediastinal or 
peripheral lesions affecting the pleura. Cal- 
cification occurs frequently. Post-thoracen- 
tesis roentgenograms may reveal the pleu- 
ral growth. 


SUMMARY 


Twelve cases of giant cell carcinoma of 
the lung were studied in retrospect. The 
roentgen features were correlated with the 
clinical and autopsy findings. 

The clinical, autopsy and available 
radiologic data of 51 other cases reported 
in the literature were also analyzed and 
studied to assess the size, location, and the 
local or distant spread. 
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It is concluded that giant cell carcinoma 
of the lung has a few specific roentgen fea- 
tures which may be helpful to differentiate 
this lesion from other pulmonary neo- 
plasms. 


Arcot Gajaraj, M.D. 
Department of Radiology 
Presbyterian-University Hospital 
Pittsburgh, Pennsylvania 15215 
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THE FISSURE SIGN: ITS MULTIPLE CAUSES 


By A. EVERETTE JAMES, Jr, M.D..* JAMES J. CONWAY, M.D.,t C. H. (JOSEPH) 
CHANG, M.D.,f MALCOLM COOPER, M.D.,$ ROBERT I. WHITE, M.D.,€ 
and H. WILLIAM STRAUSS| 


BALTIMORE, MARYLAND 


HE perfusion lung scan measures re- 

gional pulmonary arterial blood flow 
by the particle distribution method 213129 
Normally with intravenous injection of 
radioactively labeled macroaggregates in a 
supine patient, the distribution of radio- 
nuclide throughout the lung fields will be 
uniform. This uniformity of radiopharma- 
ceutical distribution is manifest by a 
homogeneous pattern of radioactivity over 
each lung. Abnormal perfusion patterns 
characteristic of various diseases have been 
described. One strikingly abnormal pattern 
is a linear band of decreased or absent 
radioactivity which occupies the position 
and has the configuration of the interlobar 
fissure. Originally described in association 
with multiple small pulmonary emboli, this 
finding has been termed the "fissure sign." 
This perfusion pattern is not specific for 
pulmonary microemboli, but mav result 
from other pulmonary diseases. We have 
collected from 4 institutions examples of 
the "fissure sign" and will discuss our ex- 
perience with the multiple causes of this 
pattern. 





PLEURAL FLUID AND PLEURAL 
THICKENING 


The most common clinical setting for the 
"fissure sign" in a general patient popula- 
tion 1s in association with pleural fluid. 
This pattern will be especially frequent if 
the pulmonary perfusion images are ob- 
tained in the supine position. In the up- 
right position, pleural fluid does not pass 
far distal in the interlobar fissure by capil- 


wng 


lary action unless a large amount of sub- 
pulmonic fluid is present. With a large sub- 
pulmonic effusion, the pleural fluid extends 
laterally and passes up into the interlobar 
fissure. This ascent of interlobar pleural 
fuid must involve most of the length of the 
interlobar fissure because the correspond- 
ing band of decreased radioactivity on the 
lateral perfusion image extends from the 
diaphragm to the dorsal surface of the lung. 
The presence of significant pleural fluid 
may be detected on the lung scan by lack of 
angularity of the peripheral area of radio- 
activity (Fig. 1, 4-C). This corresponds to 
"blunting" of the costophrenic angle on the 
chest roentgenogram. Fluid may also be 
suspected from the lung scan by homogene- 
ous changes in perfusion due to position 
changes for the various views.? If images 
are obtained with patients supine, the 
mediastinum will appear widened on the 
posterior view. This is probably a result of 
fluid. dissecting into this area due to the 
patient's position. Analysis of patients with 
pleural fluid on chest roentgenograms re- 
vealed that approximately 7o per cent will 
have a “fissure sign" on lung scans. 

It has been commonly observed that 
pleural effusions occur with pulmonary 
embolism. The presence of the “fissure 
sign" with an obvious pleural effusion, 
therefore, does not lower the probability of 
the diagnosis of pulmonary emboli.'? Pleural 
effusion and the "fissure sign" may be seen 
in association with congestive heart failure 
and pulmonary edema (Fig. 2, 7 and B). In 
this instance, the pulmonary perfusion scan 


} Professor and Acting Chairman, Department of Radiology, West Virginia University Medical School, Morgantown, West Virginia. 
$ Division of Nuclear Medicine and Environmental Medicine, Johns Hopkins School of Hygiene and Public Health, Baltimore, 


“| Scholar of James Picker Foundation, Department of Radiology, University of Minnesota, Minneapolis, Minnesota. 
| Department of Radiology, Fellow in Nuclear Medicine, Johns Hopkins Hospital, Baltimore, Maryland. 
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The Fissure Sign: Its Multiple Causes 





hic. L 


(4) 


the lung base posteriorly. 


may show a distribution of radionuclide 
which is nonhomogeneous but without per- 
fusion defects that correspond to the ana- 
tomic segments of the lung. With pulmo- 
nary venous hypertension associated with 
pleural effusion, the “fissure sign" may be 
seen concomitantly with increased radio- 
activity in the upper compared to the lower 
lobes. This reversal of pulmonary artery 


perfusion pattern is a manifestation of 


physiologic changes that occur in pulmo- 
nary venous hypertension. 

The chest roentgenogram is essential in 
detecting thickened pleura as a cause of the 


Posteroanterior chest roentgenogram 
shows bilateral pleural effusion. (B) Lateral chest 
roentgenogram demonstrates pleural effusion in 
the major fissure with fluid at the lung bases. (C) 
Left lateral lung scan. There is linear area of de- 
creased radioactivity corresponding to the left 
interlobar fissure with diminished radioactivity at 





"fissure sign." Supine and decubitus roent- 
genograms in these patients fail to demon- 
strate changes in the widened pleural 
markings with change in position. This in- 
crease in width of the interlobar pleura 1s 
too generalized to represent fluid loculation. 
Therefore, we have interpreted these roent- 
genograms as “pleural thickening." There 
may or may not be associated slight blunt- 
ing of the costophrenic angles. The chest 
roentgenogram obtained concomitantly 
with the lung scan must reveal a prominent 
major fissure on the same side as the “‘fis- 
sure sign.” 
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l'1G. 2. (4) Posteroanterior chest roentgenogram shows pulmonary edema with visu pleural effusions. 


(B) L eft lateral lung scan reveals linear area of diminished radioactiv ity corresponding to the interlobar fissure. 


CHRONIC LUNG DISEASE 


Patients with a history of chronic pro- 
ductive cough, abnormal lung function 
studies (such as forced expiratory volume in 
one second— FEV;) and chest roentgeno- 
graphic findings of chronic lung disease will 
occasionally have a “fissure sign" on per- 
fusion lung scans. There is often no roent- 
ge "nographic evidence of pleural thickening 
and no pleural effusion is seen. The asso- 
ciated pattern of pulmonary perfusion will 
often show a nonsegmental, nonhomogene- 
ous radionuclide distribution. The non- 
segmental areas of hypoperfusion are more 
distinct than those seen in congestive heart 
failure and pulmonary edema, but not so 
distinct as the segmental perfusion defects 
seen with pulmonary RN CIOMNDON. The 
perfusion abnormalities often are sym- 
metric 1f one lung image is compared to the 
other. We have encountered patients with 
chronic lung disease who have minimal 
nonhomogeneity of radionuclide distribu- 


tion but a rather prominent "fissure 
sign." The following patient is an example: 


S. R., a 59 year old male, worked in a coal 
washing plant for 24 years and smoked 20 


cigarettes a day for 25 years. He was admitted 
to the West Virginia University Hospital for 
evaluation of severe dyspnea on exertion and a 
productive cough. 

Pulmonary function studies were character- 
Istic of severe obstructive airway disease: 
total lung capacity 156 per cent and forced ex- 
piratory volume in I second $3 per cent 
of predicted normal. His residual volume 
occupied 62 per cent of his total lung ca- 
pacity with an elevated airway resistance 
(twice normal). Arterial blood gases showed 
moderate hypoxemia at rest. Clinically the pa- 
tient was unable to tolerate minimal exercise. 

The posteroanterior chest roentgenogram 
showed minimal increased lucency of the lung 
helds, flattened diaphragms, and no evidence of 
pleural fluid (Fig. 3.7). The pulmonary perfu- 
sion scans employing a rectilinear scanner, 
showed decreased activity in a configuration 
and location corresponding to the major 


fissure (Fig. 5, B-D). 


Another chronic disease of the lung in 
which the "fissure sign" is seen on perfusion 
lung scans is in children with cystic fibrosis 
(Fig. 4, .4-C).5 In 35 patients with 
proven cystic fibrosis seen at Children's 
Memorial Hospital, lung perfusion scinti- 
grams revealed a definite “fissure sign" in 
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20 (Fig. 5, Æ and B). In this population, 5 
additional lung perfusion scintigrams had 
linear zones of decreased radioactivity 
which suggested the “fissure sign." 

In all other forms of chronic lung disease 
the incidence of this scintigraphic finding 1s 
much lower in our experience, approxi- 
mately 5 to 8 per cent. We have en- 
countered examples of patients with the 
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"fissure sign" that have been seen spor- 
adically in rare causes of chronic lung dis- 
ease, such as sickle cell anemia and col- 
lagen vascular diseases, but only mention 
these as unusual causes. 


PULMONARY MICROEMBOLI 


Patients sometimes present with strong 
clinical evidence of pulmonary emboli, 





Frc. 3. (4) Posteroanterior chest roentgenogram shows flattened diaphragm with minimal hyperlucency of 
lung fields. (B) Anterior lung scan demonstrates linear areas of decreased activity in position and con- 
figuration of the major fissure (arrows). (C) Right lateral lung scan shows the “‘fissure sign” (arrow) on the 
right. (D) Left lateral lung scan shows the “‘fissure sign” (arrow) on the left. 
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l'16. 4. (4) Anterior lung scintigram in a pa- 
tient with cystic fibrosis demonstrates 
linear areas of diminished activity. (B) 
Right lateral lung scintigram shows the 
"fissure sign” present. (C) Left lateral lung 
scintigram also shows the “‘fissure sign." 


normal concurrent chest roentgenograms 
(including lateral decubitus roentgeno- 
grams), and no segmental perfusion defects 
but a "fissure sign" on the lung scintigram 
(Fig. 6, 4-C). A few of these patients have 
come to autopsy shortly after perfusion 
lung scintigraphy? and were found to have 
multiple small pulmonary emboli./: 15192222 
Occasionally the "fissure sign" is seen on 
the lung scintigram associated with seg- 
mental perfusion defects in patients with 
normal chest roentgenograms." In the right 
lateral scintigram both the major and 
minor fissures are sometimes seen in pa- 
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tients without roentgenographic evidence 
of pleural effusion, pleural thickening, or 
clinical evidence of chronic lung disease.!? 
Three population groups in which multiple 
small pulmonary emboli appear to be more 
common are patients with macroemboli," 
postoperative patients following cardio- 
vascular surgery,??*? and patients with a 
history of recurrent episodes of shortness of 
breath. These latter patients often have 
such vague symptomatology that their dis- 
ease 1s inappropriately labeled as asthma" 
or "viral illness."!? 

The above descriptions of the “fissure 
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PROPER INTERPRETATION OF PULMONARY 
ROENTGEN CHANGES IN SYSTEMIC 
LUPUS ERYTHEMATOSUS 


By DAVID C. LEVIN, M.D.* 


NEW YORK, NEW YORK 


ANY of the roentgen abnormalities in 

patients with collagen diseases have 
been thoroughly and carefully docu- 
mented. However, the proper evaluation of 
pulmonary disease in systemic lupus ery- 
thematosus (SLE) still presents a formid- 
able challenge. Previous radiologic studies 
have resulted in a variance of opinion re- 
garding the true character of these lung 
changes. 

In 1955 Gould and Daves’ described focal 
patches of infiltration and linear plaques, 
generally in the lower lobes, in £o per cent 
of their lupus patients. They felt that these 
abnormalities were caused directly by the 
underlying disease process. Nice and his 
colleagues? in 1959 found "interstitial 
pneumonitis" on chest films of 46 per cent 
of their patients. Alarcón-Segovia and 
Alarcón! have described both micronodular 
and infiltrative forms of “lupus pneumon- 
itis," each occurring in 15 per cent of their 
cases. 

The microscopic changes in the lungs of 
autopsied lupus patients have been dis- 
cussed by Baggenstoss,? Harvey e£ al." and 
Huang et 27.5 These changes include a pe- 
culiar basophilic mucinous edema of the 
alveolar walls, hyaline membranes, focal 
necrosis, arteritis, hemorrhage and inter- 
stitial pneumonia. It is not entirely clear 
which of these processes were clinically 
significant and specific for SLE and which 
were terminal changes caused by infection, 
infarction, atelectasis, congestive heart 
failure, oxygen toxicity or any combination 
thereof. 

The common feature of these studies is 
their implication that lupus patients fre- 
quently develop a specific or primary type 
of lung disease. Accordingly, the term 


"lupus pneumonitis” has come to be rather 
indiscriminately applied to all pulmonary 
complications of SLE. 

A distinctly different opinion was ex- 
pressed by Dubois and Tuffanelli? in their 
large clinical series in 1964. Only 0.9 per 
cent of their patients were felt to have lupus 
pneumonitis. They characterized this en- 
tity as infiltration in the lungs caused by 
vasculitis and persisting for weeks or 
months. Corticosteroids were the only 
helpful therapeutic agent. Thirty-one per 
cent of their cases developed bacterial 
pneumonias. Sullivan and Miller” also felt 
that recurrent pneumonias are a secondary 
complication of SLE, rather than a pri- 
mary manifestation of the disease process. 

In view of these discrepancies, a study 
was made of 111 SLE patients seen at the 
New York Hospital-Cornell Medical Cen- 
ter between 1965 and early 1970. Their 
chest roentgenograms and case histories 
were carefully analyzed. An attempt was 
made not only to catalogue the various 
types of roentgen changes, but also to de- 
termine their exact cause wherever possible. 


ROENTGEN FINDINGS 


The most common abnormalities in this 
series were due to pleural disease. Of those 
with intrinsic lung parenchymal disease, 
most were due to secondary complications 
such as patchy atelectasis, superimposed 
infection or uremic pulmonary edema. Pri- 
mary lupus pneumonitis occurred only 
very rarely. These various changes are dis- 
cussed below. 


T. PLEURAL DISEASE 


One of the most common manifestations 
of SLE is inflammation of the serous cavi- 
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lic. 1. Lupus pleuritis in a £1 year old female. 


Systemic Lupus Erythematosus 





(4) Right pleural effusion, pain and fever were present at the time of admission. Twelve days of anti- 
biotic therapy failed to produce i improvement. (B) Seven days after discontinuing antibiotics and st: ting 
high dose prednisone therapy, the right pleural changes have almost completely resolved. The patient's 
temperature returned to normal almost immediately upon commencement of steroids. 


ties of the thorax, primarily the pleura, but 
also the pericardium. Roughly one- third to 
one-half of all lupus patients develop pleu- 
ritis sometime during the course of their 
disease." The presenting clinical symp- 
toms are pleuritic pain and inability to 
breathe deeply. Chest roentgenograms typ- 
ically show diaphragmatic elevation, a small 
pleural effusion and streaky lung paren- 
chymal consolidation at the corresponding 
base. Occasionally the pleuritic pain occurs 
without effusion. Rapid clinical and roent- 
genographic improvement follows institu- 
tion of high dose corticosteroid therapy. 

It should also be remembered that pleural 
effusion can develop in patients who have 
lupus nephrosis. These individuals have no 
specific pleural inflammation but they do 
sometimes have large pleural effusions as 
part of the generalized anasarca which is 
characteristic of nephrotic syndrome. 

These two types of effusions can generally 
be differentiated merely by the fact that 
lupus pleuritis is accompanied by pain and 
splinting, whereas the serous effusions of 
nephrosis are painless. 

In our series of 111 patients, 33 developed 
pleural effusion during the course of their 


disease and § more had clear symptoms of 
pleurisy without observable fluid accumu- 
lation. Figure 1, 4 and B is an example of 
lupus pleuritis in a woman with no renal 
disease. She improved rapidly with high 
dose steroid therapy. Figure 2 is a roent- 
genogram of another young woman with 
severe uremia and nephrosis due to SLE. 
Her pleural effusion, the largest in this 
series, was presumably nephrotic in origin 
since she had generalized anasarca but no 
pleuritic pain. Steroids were not helpful at 





Fic. 2. 


Large painless left pleural effusion in an 18 
year old female with severe lupus nephrosis. 


dv 


this stage, although she did improve consid- 
erably on a vigorous diuretic regimen 
including ethacrynic acid and intravenous 
albumin. 
II. PATCHY ATELECTASIS 

As indicated above, patients with lupus 
pleuritis generally exhibit. diaphragmatic 
elevation, a small pleural effusion and 
streakv lung parenchymal consolidation at 
the corresponding base. Some authors have 
considered these basilar infiltrates to repre- 
sent lupus pneumonitis, a proposition which 
is without any real justification. Since the 
patients usually have prolonged pleuritic 
pain, splinting and impaired ability to 
cough, a much more logical explanation 1s 
that the infiltrates actually represent 
patchy atelectasis. A familiar analogous 
situation occurs in the postoperative pa- 
tient who develops basilar atelectasis after 
abdominal surgery because of pain and in- 
voluntary restriction of diaphragmatic ex- 
cursions. 

It was not possible to statistically quan- 
titate the occurrence of basilar atelectasis 
since this area of the lung was frequently 
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found to be obscured by overlying pleural 
fluid. There is no doubt, however, that it 
does develop in a moderate number of in- 
dividuals with active lupus pleuritis. Ex- 
cept for 1 patient with right lower lobe 
bacterial pneumonia, all cases of localized 
basilar infiltration were accompanied bv 
pleural disease. 

Figures 3, £ and B, and 4, 4-C are ex- 
amples of patients having basilar atelec- 
tasis associated with lupus pleuritis. Both 
responded well to steroids with clearing of 
the infiltrates once normal breathing was 
restored. 

Streaky basilar consolidation in SLE 
patients should thus be considered patchy 
atelectasis whenever there is clinical and 
roentgenographic evidence of concurrent 
pleuritis. Only if the chest roentgenogram 
shows a good deep inspiration and absence 
of pleural disease should another explana- 
tion be invoked. 


III, SUPERIMPOSED INFECTION 


Superimposed pulmonary infection oc- 
curs frequently in SLE patients as a result 





ic. 3. A 6r year old female with lupus pleuritis. 
(4) The streaky infiltration at the left base was felt to be due to patchy atelectasis since it was associated 
with pleuritic pain, effusion, poor cough mechanism and diaphragmatic elevation. (B) Two weeks after 
institution of steroid therapy the patchy atelectasis and pleural effusion have disappeared. Note more 
satisfactory inspiratory excursion of the diaphragm. 


of the basic alteration of the normal im- 
mune mechanism and the prolonged ad- 


ministration of corticosteroids. Sixteen 
New York Hospital patients developed this 
complication in the relatively earlv stages 
of their disease while still generally healthy. 
This does not include a number of others 
who acquired bronchopneumonia in the 
terminal stage. Eight of the 16 had bac- 
terial pneumonias, 4 had tuberculosis and 
4 had fungus infections. Figures 5, and 6, 
A and B are examples of the latter. 


IV. UREMIC PULMONARY EDEMA 


Uremic pulmonary edema occurred in 4 
patients in this series. This diagnosis is 
easily established by the combination of 
blood urea nitrogen elevation, clinical 
symptoms and characteristic roentgenologic 
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FIG. 4. A 34 year old female with bilateral 
lupus pleuritis. 

(4) Admission roentgenogram showed 
streaky infiltration in both lower lobes. 
The patient could not breathe deeply due 
to severe pleuritic pain and these infil- 
trates were felt to represent patchy atelec- 
tasis. (B) Two days later pleural effusions 
have appeared bilaterally. (C) Four days 
after starting steroids there has been com- 
plete resolution of the pleural effusions. 
The parenchymal densities have resolved, 
except for a few small areas of residual 
platelike atelectasis. 


findings. The latter consist of vascular and 
interstitial congestion with fluffy alveolar 
infiltrates which are most pronounced in 
the perihilar areas and lower lobes. Pleural 
effusion and cardiac enlargement may or 
may not be present. Figure 7 illustrates this 
condition. Less frequently (1 patient in our 
series) congestive heart failure develops as 
a result of lupus myocardopathy. 


V. LUPUS PNEUMONITIS 


After excluding patients having basilar 
atelectasis, superimposed pulmonary in- 
fection or uremic pulmonary edema (all 
considered to be secondary changes) it be- 
came readily apparent that primary, spe- 
cific lupus pneumonitis is remarkably rare. 
Only 3 of 111 patients in this study ap- 
peared to be so afflicted. Because of its 





5. Monilial abscesses in the right lung of a 27 
vear old female with systemic lupus erythema- 
tosus. 


FIG. €. 


rarity, this diagnosis becomes one of exclu- 
sion, unless an actual pathologic specimen 
is available. All of the 3 were symptomatic, 
either with dyspnea, cough or chest pain. 
Chest roentgenograms showed patchy in- 
filtration or small nodules. There was no 
evidence of pleuritis or congestive heart 
failure in any of them, nor were any patho- 
genic microorganisms isolated. The first 
patient (Fig. 8, Æ and B) had patchy bi- 
lateral upper lobe infiltrates and a few 
small nodules. These cleared rapidly on 
high dose corticosteroid therapy after an 
ineffective course of antibiotics. 
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liG. 7. Uremic pulmonary edema in a 17 year old 
female with advanced lupus nephritis and hyper- 
tension. 


The second patient (Fig. 9, 4—D) had 2 
separate episodes, one manifested bv bi- 
lateral interstitial infiltration and the other 
by unilateral miliary nodules. Rapid spon- 
taneous clearing occurred in both instances. 

The third patient (Fig. 10, £ and B) 
died after developing extensive bilateral 
alveolar and interstitial infiltration which 
failed to respond either to antibiotics or 
steroids. Autopsy revealed severe dis- 
seminated pulmonary vasculitis with inter- 
stitial and alveolar hemorrhages and in- 
Hammatory exudates. 





~~! 





liG. 6. Pulmonary nocardiosis in a 22 year old male lupus patient. 
(4) Initial roentgenogram shows bilateral infiltrates. (B) Sixteen days later, progression and coalescence 


are noted. The patient expired shortly thereafter. 
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field, but the physical examination was other- 
wise unremarkable. 

The hematocrit was 30 per cent, and the white 
blood cell count was 8,000 cells per mm, with 
a normal differential count. Numerous sputum 
and stool cultures were normal, and complement 
fixation and hemagglutination studies for Æ. 
histolytica were negative. Liver function studies 
were all within normal limits. The chest. roent- 
genogram revealed the presence of a right 
basilar infiltrate without effusion (Fig. 6). 

During the course of hospitalization, the 
liver increased in size and exhibited tenderness 
to palpation. Because of this finding the diag- 
nosis of amebiasis was entertained, and the 
subsequent Au! liver scan demonstrated the 
presence of a filling defect within the right lobe 
of the liver adjacent to the right diaphragm 
(Fig. 7). The patient was treated with emetine 
and chloroquin, and within a 2 day period 
marked symptomatic improvement was ap- 
parent. The patient continued to improve, and 
was discharged from the hospital 2 months fol- 
lowing admission, with no apparent sequelae. 


Case v. This 34 year old Caucasian male was 
admitted to the hospital with a 4 day history of 
right pleuritic chest pain, fever, and vague right 
upper quadrant abdominal discomfort. He 
further admitted to cough productive of a clear 
mucoid sputum. The patient denied previous 
diarrhea or other gastrointestinal symptoms. 

The initial hematocrit was 40 per cent, and 
the white blood cell count was 13,200 cells per 
mm.?, with a slight shift to the left. Sputum and 





Fic. 5. Case 11. Composite of the superimposed 
Au!*5 liver scan and supine chest roentgenogram 
reveals the large filling defect within the right 
lobe of the liver, as well as the right basilar in- 
filtrate with effusion. 
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Fic. 6. Case iv. Frontal roentgenogram reveals 
right basilar infiltrate. 


stool cultures were negative for parasites. The 
initial chest roentgenogram revealed slight ele- 
vation of the right diaphragm, as well as a 
poorly defined right lower lobe infiltrate with- 
out effusion. The initial complement fixation 
test for antibodies against E. histolytica was 
negative. However, a repeat study performed 8 
days after admission was positive, with a titer 
of 1: 1,024. 

The patient was admitted to the hospital 





Case 1v. Composite of superimposed Au! 


Fic. 7. 
lung scan and frontal chest roentgenogram demon- 
strates the presence of a large filling defect within 


the right lobe of the liver. 
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with symptoms consistent with a primary pul- 
monary process, and treatment was initiated 
with broad spectrum antibiotics. However, the 
finding of an elevated right diaphragm and right 
basilar infiltrate on chest roentgenogram, as 
well as the clinically evident hepatic tenderness 
suggested the possibility of amebiasis. This 
diagnosis was substantiated by serial serologic 
study, and definitive therapy with emetine and 
chloroquin was instituted, The patient was 
transferred to another hospital after 3 weeks for 
further study and convalescent care. 


DISCUSSION 


Amebiasis 1s world-wide in distribution, 
and Bockus! notes an incidence of 8.1 per 
cent within the United States. The disease 
is produced by the tissue-destroying proto- 
zoan, Entamoeba histolytica, which has 5 
stages in its life cycle: trophozoite, precvst, 
cyst, metacyst, and metacvstic trophozoite. 
Only ingestion of the viable cyst will pro- 
duce disease, as the trophozoite is readily 
destroyed by hydrochloric acid and peptic 
digestion within the stomach. The cysts of 
E. histolytica may remain viable in water 
for periods up to 30 davs, but are killed by 
drving and temperatures over 50°C. Infec- 
tion 1s due to ingestion of the viable cysts in 
contaminated food or drink. 

During passage through the small intes- 
tine, the cyst evolves into the trophozoite 
phase Within the cecum and ascending 
colon, the invasive trophozoites produce 
lytic digestion of the mucosa and submuco- 

, but the muscularis mucosae forms a 
relative barrier to their progression within 
the tissues. The lateral submucosal exten- 
sion of colonies results in the characteristic 
Hask-shaped ulcers within the colon. The 
cecum and right colon are most susceptible 
to involvement by the protozoan, while the 
rectum and sigmoid are second in incidence 
of involvement.! Some colonies of E. histo- 
lytica may successfully penetrate the mus- 
cular layer of bowel wall, and produce lytic 
digestion of the walls of tributaries of the 
mesenteric veins. This provides the eventual 
pathway of metastasis to the liver and 
lungs, via the portal vein and inferior vena 
cava. Within the liver, the trophozoites 
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gain access to the portal sinusoids and pro- 
duce amebic hepatitis and/or amebic liver 
abscess. Pleuropulmonary extension occurs 
in approximately 20 per cent of patients 
with amebic liver abscess. Within the 
thorax, the involvement may be in the form 
of pulmonary consolidation, lung abscess, 
broncho-hepatic fistula, serous pleural ef- 
fusion, empyema, or pu rulent pericarditis.® 
Although the finding of trophozoites within 
the sputum or pleural fluid is diagnostic, in 
most cases it is not possible to recover the 
organism.? The thoracic extension of the 
disease may be produced by any one of a 
number of theoretic mechanisms: 


1. Direct rupture of an amebic hepatic 

abscess through the diaphragm 

Lymphatic spread through the dia- 

phragm from an amebic hepatic ab- 

scess or hepatitis 

3. Embolic spread of colonies of Æ. 
histolytica to the lungs from an amebic 
hepatic abscess, or directly from the 
colon to the lungs by hematogeneous 
dissemination via the inferior and 
middle hemorrhoidal veins, superior 
mesenteric vein, and inferior vena 
cava 

4. Inhalation of dust containing cysts of 
E. histolytica. This mechanism is of 
questionable clinical significance. 


r2 


A rare complication 1s invasion of the peri- 
cardium, with the production of amebic 
pericarditis. This dramatic manifestation of 
the disease occurs in less than 3 per cent of 
patients with amebic hepatic abscess.? 

The clinical findings of amebiasis are 
variable. Patients with the intestinal form 
of the disease may present with acute ame- 
bic dysentery, which is characterized by 
chills, fever, malaise, abdominal cramps, 
and bloody diarrhea. Patients with chronic 
intestinal amebiasis may have intermittent 
periods of diarrhea, and some chronic cyst 
passers may be entirely asymptomatic. 
Pleuropulmonary extension of the disease 
may produce fever, chills, pleuritic chest 
pain, hemoptysis, expectoration, and the 
physical signs of pulmonary consolidation 
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or pleural effusion. A characteristic choco- 
late-colored or "anchovvy-paste" expectora- 
tion will occur if there is extensive tissue 
necrosis, erosion into a bronchus, or the 
Aue E a A QE fistula, par 


ence of e Beb4tur or deep EN 
tion tenderness within the right upper quad- 
rant of the abdomen. Pande and Sriva- 
stava? noted that the finding of an enlarged 
tender liver was eventually present in 95 
per cent of their 22 patients with pleuropul- 
monary amebiasis. Patients with. peril- 
cardial extension of the disease exhibit a 
variable clinical picture, and purulent 
pericarditis with acute tamponade may 
occur.^$ When pulmonary consolidation 
occurs, it is nearly always within the right 
lower lobe. Left basilar consolidation. 18 
usually secondary to either pericardial dis- 
ease or extension from an abscess within the 
left lobe of the liver.? 

Leukocytosis with a shift to the left is a 
fairly constant finding in patients with 
pleuropulmonary disease, and a mild eo- 
sinophilia may be present in up to 25 per 
cent of cases.? It is especially noteworthy 
that Entamoeba histolytica is difficult to 
recover from samples of stool, pleural 
fluid, and sputum in patients with pleuro- 
pulmonary amebiasis.^95 Serologic tests 
have been developed to detect antibodies 
against E. Aistolytica, and are extremely 
helpful when positive. However, at the 
present time the complement facon and 
serum hemagglutination tests are not en- 
tirelv dependable, and the lack of demon- 
stration of antibodies against the organism 
does not entirely exclude the diagnosis.!? 

The roentgenographic features of pleuro- 
pulmonary amebiasis are not specific for 
the disease. However, the combination of 
certain roentgenographic features with a 
suggestive history mav allow the radiologist 
to venture the correct diagnosis. The spec- 
trum of roentgen findings includes:* eleva- 
tion of the right diaphragm; pleural effu- 
sion; lower lobe consolidation; and lung 
abscess. Elevation of the right diaphragm 
reflects the presence of an underlying 
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hepatic abscess, although a secondary 
mechanism mav be atelectasis and de- 
creased volume of the right lower lobe. The 
nght diaphragm is tvpically involved, due 
to the preponderance of amebic abscesses 
within the right lobe of the liver.^* The 
transdiaphragmatic spread of the disease 
process 1s characteristically insidious, and 
the development of adhesions between the 
liver and diaphragm usually prevents the 
formation of generalized peritonitis.? The 
same process may allow extension of the 
disease to the lung without pleural in- 
volvement. The anterior basilar segment of 
the right lower lobe is characteristically 
involved, due to its proximity to the dome 
of the diaphragm.* However, an area of 
consolidation or abscess may occur within 
the left lower lobe if the pericardium 1s in- 
volved, or if an amebic hepatic abscess 
occurs within the left lobe of the liver. If 
the abscess communicates with a bronchus, 
a fluid level will be apparent within the 
lesion on the erect or decubitus examination 
of the chest. Hematogeneous dissemination 
of the disease is uncommon, but may pro- 
duce an abscess within any portion of the 
lung, with or without an associated fluid 
level or pleural effusion.* 

The diagnosis of pleuropulmonary ame- 
biasis 1s established by the isolation of En- 
tamoeba histolytica from the sputum, pleural 
fluid, or within the biopsy specimen. How- 
ever, 1n most patients recovery of the or- 
ganism is not possible and the diagnosis 
must be established by other parameters. 
Recovery of the cysts of Entamoeba histo- 
/ytica within the stool provides indirect evi- 
dence as to the etiology of a suspected 
amebic pulmonary consolidation. How- 
ever, Pande and Srivastava? were able to 
isolate the organism from stool specimens 
in only one of their 22 patients with pleuro- 
pulmonary amebiasis, and the experience 
of other reporters has been similar.?^? Due 
to the frequent association of hepatic abscess 
with pleuropulmonary disease, the presence 
of one or more filling defects within the 
liver scan may provide further presumptive 
evidence. Positive titers of antibodies 
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against Entamoeba histolytica may be dem- 
onstrated 1n some patients, but at the pres- 
ent time the serologic studies are not 
completely reliable. 

The treatment of pleuropulmonary ame- 
biasis 1s primarily medical, but occasional 
patients may require surgical intervention. 
The drugs of choice are emetine hydrochlo- 
ride and chloroquin phosphate. Emetine is 
administered parenterally in doses of 1 
mg. per kg. daily for a period of 8 to Io 
days. The drug is toxic to the myocardium, 
and electrocardiographic monitoring is re- 
quired before and after each daily dose. 
Chloroquin is administered simultaneously 
in the daily dose of 0.5 gm. orally for a 
period of 3 weeks. Although over go per 
cent of patients will be entirely cured with 
proper medical therapy, occasional patients 
will require closed thoracotomy and drain- 
age for resistant empyema.!® With Judi- 
cious medical and surgical management, 
there are usually no permanent sequelae of 
the disease. 


SUMMARY 


Five patients are reported with pleuro- 
pulmonary amebiasis. 

The lung is the second most common 
extraintestinal site of amebiasis, and this 
complication may be seen in approximately 
20 per cent of patients with amebic hepatic 
abscess. 

The etiology of the pleuropulmonary 
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disease may be initially obscure, as the 
thoracic symptoms and signs may com- 
pletely overshadow the gastrointestinal 
manifestations of the disease. 

The judicious utilization of appropriate 
chemotherapeutic agents will produce a 
high percentage of complete cures. 
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Mount Holly, New Jersey o8060 
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MULTIPLE AMYLOID TUMORS 


OF THE LUNG* 


A CASE REPORT 
By HIND S. TEIXIDOR, M.D., and ARNOLD L. BACHMAN, M.D. 


NEW YORK, NEW YORK 


MYLOID tumor of the lung is a rare 
manifestation of primary amyloidosis 
wherein the amyloid is deposited in the pul- 
monary parenchyma in the form of single 
or multiple nodules. Because of its rarity 
and great clinico-radiologic interest, the 
following case is reported. 


REPORT OF A CASE 


A 67 year old Negro male was admitted to 
another hospital in May 1964 with symptoms of 
acute cholecystitis. A preoperative chest roent- 
genogram at that time revealed multiple nodu- 
lar densities in both lung fields which did not 
change during a 2 week observation period. A 
cholecystectomy was then performed. Abdom- 
inal exploration at the same time failed to show 
any neoplasm. 

He was first seen at Francis Delafield Hos- 


loss. He had smoked 2 packages of cigarettes 
per day for 40 years and worked in the janitorial 
service at Kennedy Airport for 27 years. 

Physical examination revealed decreased 
breath sounds and some rhonchi over both 
lungs. On subsequent examinations the lungs 
were clear. There were no other abnormal physi- 
cal findings. A chest roentgenogram showed 
scattered throughout both lungs (fig. 1). On 
tomography there were calcifications in some of 
the nodules, but no cavitation (Fig. 2). Com- 
parison with the chest roentgenogram of May 
1964 revealed no change in the size or number 
of the pulmonary nodules during the past 3 
years. 

Urinalysis showed a 1+ proteinuria. Total 
serum proteins were 8.0 gm. per cent, 3.9 gm. 
albumin and 4.1 gm. globulin. Serum electro- 
phoresis showed no spike. Complete blood cell 
count, nonprotein nitrogen, blood sugar, elec- 
trolytes, liver function tests and serum calcium 
and phosphorus were all normal. Barium ene- 
ma study, upper gastrointestinal series, intra- 





Fic. 1. Multiple nodules in the lungs, located 
mostly peripherally. 


venous pyelography and skeletal survey showed 
no abnormalities. An electrocardiogram showed 
an A-V conduction defect. Sputum smear and 
culture as well as gastric juice culture were 
negative for acid-fast bacilli. Sputum cytology 
and Kveim test for sarcoid were also negative. 

The patient was then considered to have a 





Fic. 2. Tomogram revealing calcific deposits within 
some nodules. The nodules are not coalescent. 


* From the Department of Radiology, College of Physicians and Surgeons, Columbia University and the Diagnostic Radiology Ser- 


vice, Francis Delafield Hospital, New York, New York. 
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Fic. 3. Chest roentgenogram 2 years later showing 
some increase in the size of most of the pulmonary 
nodular densities. 


nonprogressive, benign disease of unknown 
etiology and was discharged to be followed up in 
the clinic. 

In July 1968 he developed hematuria; cys- 
toscopy and biopsy revealed a well differen- 
tiated transitional cell carcinoma of the bladder 
which was treated with several instillations of 
thiotepa into the bladder. He was subsequently 
hospitalized several times for his vesical prob- 
lem and underwent several cystoscopic proce- 
dures, bladder biopsies, thiotepa instillations 
and local radiotherapy to the neoplasm. During 
this period, his pulmonary status remained 
quiescent and his chest roentgenogram un- 
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changed. However, in June 1969 a follow-up 
chest roentgenogram showed some increase in 
the size of several of the pulmonary nodules 
(Fig. 3), and shortly thereafter the patient had 
an episode of hemoptysis. His pulmonary dis- 
ease was investigated anew. Skin tests for 
fungi and a scalene lymph node biopsy were 
negative. Pulmonary function tests indicated a 
combined obstructive and restrictive ventila- 
tory defect. An open lung and pleural biopsy 
was performed, and 2 nodules on the pleural 
surface were excised. Sections showed fibrosis, 
focal areas of ossification, mononuclear infil- 
trate and occasional giant cells. Congo red and 
crystal violet stains for amyloid were negative. 
No malignant cells were seen. A definitive diag- 
nosis was not reached. 

In October 196g the patient was admitted 
again because of repeated uncontrolled gross 
hematuria. Bladder biopsy at this time again 
revealed evidence of carcinoma. It was then 
elected to perform a total cystectomy and ileal 
conduit, and he underwent surgery in December 
1969. He developed severe postoperative com- 
plications and expired 8 days postoperatively. 

At autopsy the lungs were found to contain 
numerous rock-hard masses of various sizes, 
the largest measuring 8 cm. in diameter (Fig. 4, 
A and B). These were all located subpleurally 
but extended deeply into the parenchyma. On 
section these nodules showed a greenish, ho- 
mogeneous, waxy center surrounded by areas 
of caleification and ossification. A similar type 
of waxy material was present within some of 





l'1G. 4. (4) Gross specimen of both lungs. The noncoalescent large nodules are well shown. (B) Roentgeno- 
gram of the gross specimen. The calcification and ossification in the tumor masses are better visualized here 
than in the chest roentgenogram. 
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the hilar lymph nodes. Microscopically (Fig. 5) 
the nodules consisted of amorphous, acellular 
material, but foreign body giant cells were seen 
associated with some of them. The blood vessels 
throughout the lung parenchyma were thick- 
ened; similar thickening was present in the 
alveolar septa and subpleural region. Amor- 
phous material was also found surrounding 
some tracheal cartilages. All these areas were 
positive to staining with congo red, methyl 
violet and thioflavin. They showed the ty pical 
changes of amyloid under the phase micro- 
scope. The larynx had numerous such nodules 
and the pancreas showed minute areas of pos- 
itive congo red stain. No other organ was in- 
volved with amyloid. Other findings at autopsy 
were not relevant to this presentation. 


DISCUSSION 


Reimann e 2/5 have suggested a simple 
clinicopathologic classification of amyloid 
disease which is the most widely used in the 
literature and is as follows: 


1. Primary amyloidosis 
II. Secondary amyloidosis 
it, Tumor forming amyloidosis 
Iv. Amyloidosis associated with multiple 
myeloma. 


Primary amyloidosis, which has no known 
cause, 1s characterized by the absence of a 
coexisting chronic disease. It involves pri- 
marily the heart, muscles, skin, intestine, 
tongue and respiratory tract. This is usu- 
ally a diffuse infiltrative process. 

Secondary amyloidosis is associated with 
a chronic disease and involves the spleen, 
liver, kidneys and adrenals.9:543? Primary 
and secondary amyloidosis are also believed 
to have different staining properties. How- 
ever, Cohen? is of the opinion that the only 
distinction between the primary and sec- 
ondary types of amyloidosis is the presence 
or absence of preceding or coexisting disease. 

In secondary amyloidosis, pulmonary in- 
volvement is not frequent and, when it oc- 
curs ,isusually a minor microscopic deposit,!? 
whereas in primary amyloidosis involve- 
ment of the respiratory tract occurs in 50- 
70 per cent of the cases?!? and to a more 
extensive degree. 
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Fic. 5. Lung section showing the large deposits 
of amyloid. (Hematoxylin-eosin stain.) 


Tumor forming amyloidosis is a special 
category of the primary type and is charac- 
terized by solitary or multiple tumors in the 
eye, bladder, urethra, pharynx, tongue and 
the respiratory tract.^ It is usually con- 
fined to a single organ or organ system." 
Amyloid tumor in the upper respiratory 
tract, particularly the larynx, is not un- 
common, but localization in the lung pa- 
renchyma is rare.*:1? 

On reviewing the literature in 1969, 
Hayes and Bernhardt? found 22 reported 
cases of multiple nodular amyloid of the 
lung and 7 cases of the solitary type to 
which they added one of their own. Later, 
Reeder e al. reported a similar case of a 
single pulmonary amyloid nodule. 

Prowse? divided primary amyloidosis of 
the respiratory tract into 3 main groups: 

I. Amyloid tumor, the least common 
form, is single or multiple, confined to the 
pulmonary parenchyma and produces few, 
if any, symptoms. 

II. Amyloid tumor involving a branch 
or branches of the bronchial tree. This type 
forms a local tumor mass which obstructs 
the bronchus and thus causes respiratory 
symptoms related to the obstruction. 

III. Diffuse tracheobronchial infiltration 
with amyloid material deposited submuco- 
sally and causing intrinsic narrowing of the 
involved segment; this may go on to com- 
plete luminal obliteration with resulting 


Ua 


atelectasis. This is the most common group. 

Our case presented predominantly as 
multiple amyloid tumors of the pulmonary 
parenchyma. At autopsy other portions of 
the respiratory tract were also found to be 
involved. The larynx was diffusely infl- 
trated and there were areas of submucosal 
tracheal infiltration as well as involvement 
of the alveolar septa, and the blood vessels. 
Thus this case appears to be a combination 
of Prowse's Groups 1 and u, the latter toa 
very minor degree having caused no bron- 
chial narrowing and no clinical symptoms 
of obstruction. 

Roentgenologically, the amyloid tumors 
in the lung (Prowse's Group 1) can range 
trom a few millimeters to several centi- 
meters in diameter. The nodules are often 
solid ^519.115 but may also be cavitating.*: 5:1? 
Calcification is noted in about half of the 
reported cases, and while ossification 1s en- 
countered at histologic examination, 1t 1s 
frequently not identified roentgenographic- 
ally. The calcific deposits usually have a 
stippled appearance, and do not present as 
laminated or confluent masses. Enlarge- 
ment of the hilar lymph nodes is rarely 
observed. Increase in the size of the nodules 
does occur but this is slow and minimal. *99 1? 

In the roentgenographic differential diag- 
nosis of multiple large nodular densities of 
the lungs, a number of conditions must be 
considered. Most common and most im- 
portant is metastatic neoplasm. Occasional 
cases of calcified pulmonary metastases 
have been reported; the origin of these 
lesions may be an osteogenic sarcoma, 
psammomatous, papillary adenocarcinomas 
of the thyroid and ovary or mucoid adeno- 
carcinoma of the colon. Therefore, once 
calcifications are seen in the pulmonary 
nodules the diagnostic possibilities of met- 
astatic disease become restricted to the 
above mentioned conditions. 

In the search for such calcifications, chest 
tomography becomes an indicated proce- 
dure in the study of multiple pulmonary 
nodules, similar to its use in the single pul- 
monary density; £e., the so-called “coin 
lesion." 
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The other possibilities in the differential 
diagnosis are? infarcts, fungus infection, 
bronchogenic tuberculosis, metastatic lung 
abscesses, lipoid sranulomas, suppurative 
and gangrenous bronchopneumonia, mul- 
tiple pulmonary hamartomas and echino- 
coccal cysts. To this group must now be 
added multiple amyloid tumor of the lung. 

Clinically it is important that in spite of 
the widely involved areas seen roentgeno- 
graphically only few symptoms are present. 
These nodules are often discovered on rou- 
tine roentgenography of the chest. Hemop- 
tysis or a mild cough is occasionally en. 
countered. 


SUMMARY 


A case of multiple pulmonary amyloid 
tumor of the lung is reported and a short 
review of the literature 1s presented. 

The condition is rare and must be in- 
cluded in the differential diagnosis of mul- 
tiple large nodules of the lungs, particularly 
in instances where stippled calcifications 
are noted within the nodules. 


Hind S. Teixidor, M.D. 

Department of Diagnostic Radiology 
Francis Delafield Hospital 

99 Fort Washington Avenue 

New York, New York 10032 
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ARTERIOGRAPHIC FINDINGS IN 
RENAL LYMPHOMA* 


By RUTH A. PICK, M.D.,f RONALD A. CASTELLINO, M.D.,f and 
RONALD A. SELTZER, M.D.1 


STANFORD, CALIFORNIA 


[BYE ar of the kidneys is fre- 
quently found at autopsy in patients 
with malignant lymphoma. Clinical symp- 
toms, however, are rare and when present 
occur late in the course of the disease. Al- 
though the clinical and urographic aspects 
of renal lymphoma are well documented, 
the arteriographic appearance onlv re- 
cently has received attention. 

This report presents the arteriographic 
findings in 2 patients with lymphoma in- 
volving the kidnevs. 


REPORT OF CASES 


Case 1. A 55 year old white female presented 
with a $ month history of fullness and vague 
discomfort in the left abdomen in November 
1969. On physical examination a tender, hard 
mass extended from the left flank into the left 
hypochondrium. Complete blood cell count and 
urinalysis were normal. The blood urea nitrogen 
was 5I mg. per cent and the serum creatinine 
was I.4 mg. per cent. At the time of hysterec- 
tomy (1963), barium enema examination and 
intravenous urography were normal. 

A roentgenogram of the chest was normal. 
An intravenous urogram showed a large, lobu- 
lated mass partially obliterating the left psoas 
shadow, a nonfunctioning left kidney, and a 
normal right kidney. Barium studies of the 
gastrointestinal tract demonstrated displace- 
ment of adjacent stomach, small bowel, and left 
colon by the mass. The descending colon was 
adherent to the mass and its mucosa was edema- 
tous. 

Selective left renal arteriography demon- 
strated a I2X I2 cm. mass elevating the left 
main renal artery (Fig. 1,7). A rim of com- 
pressed parenchyma was present at the superior 
aspect of the kidney. The remainder of the kid- 
ney was replaced by the mass which stretched 
the adjacent intrarenal arteries. A portion of 
the mass was supplied by a small collection of 


pathologic vessels (neovascularity), derived from 
an inferior capsular branch of the renal artery 
(Fig. 1,7). Studies during the venous phase 
showed elevation and narrowing of the renal 
vein; no collateral venous channels were seen 
(Fig. 1B). A selective right renal arteriogram 
was normal. 

At laparotomy a large, left retroperitoneal 
mass extended from the diaphragm to the iliac 
fossa. The descending colon was adherent to 
the mass with dilatation of colonic serosal 
vessels. Biopsies of the retroperitoneal mass 
and enlarged lymph nodes showed malignant 
lymphoma, mixed histiocytic-lymphocytic var- 
iety, which invaded the kidney grossly and 
microscopically. 


Case. An 18 year old white male developed 
nodular sclerosing Hodgkin’s disease, involving 
the cervical, supraclavicular, axillary, and 
mediastinal lymph nodes in 1965. An intra- 
venous urogram, inferior venacavagram, and 
lymphangiogram were normal. Exploratory 
laparotomy for staging revealed histologically 
normal periaortic and mesenteric lymph nodes 
and normal needle biopsy of the liver. The re- 
moved spleen contained microscopic Hodgkin’s 
disease. The patient received megavoltage irra- 
diation, 4,000 to 4,800 rads, to the cervical, su- 
praclavicular, axillary, mediastinal, periaortic, 
iliac, and the inguinal lymph nodes. 

After 43 years of clinical remission, he de- 
veloped pain and weakness in his right leg. 
There were no urinary tract symptoms. Physi- 
cal examination was normal except for right leg 
weakness without sensory deficit. Routine labo- 
ratory work including urinalysis and blood urea 
nitrogen was normal except for serum uric acid 
of 8.8 mg. per cent and a serum lactase dehydro- 
genase of 330 units. Lumbar puncture was 
normal with negative cytology. A chest roent- 
genogram showed right hilar and mediastinal 
lymphadenopathy, which in retrospect was 
present 3 months earlier. A lumbar myelogram 
was normal. Intravenous urography demon- 
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FIG. 1. Case 1. Selective left renal arteriography. (4) Arterial phase: the renal artery is elevated by a large 
retroperitoneal and intrarenal mass which bows adjacent intrarenal arteries. A cluster of pathologic vessels 
(arrow) arising from the inferior capsular artery supplies a portion of the mass. (B) Venous phase: the renal 
vein (small arrows) is displaced cephalad by the mass. A residual rim of compressed renal parenchyma 


(large arrow) is seen. 


strated a 9X I2 cm. mass which indented the 
left renal pelvis and proximal ureter producing 
delayed excretion of contrast material and 
hydronephrosis (Fig. 2). A lymphangiogram 
demonstrated widespread lymphomatous in- 
volvement of the retroperitoneal lymph nodes. 

At selective left renal arteriography, there 
was elevation of the main renal artery and its 
primary branches by the peripelvic mass (Fig. 


341). The mass contained an abundance of 


pathologic vessels which were derived from 
branches of the renal artery. The renal paren- 
chyma was compressed and supplied by at- 
tenuated intrarenal arteries. During the ven- 
ous phase, an extensive perirenal collateral 
venous network was noted (Fig. 35). Left renal 
venography showed that the collateral veins 
were the result of marked narrowing of the left 
renal vein by tumor (Fig. 4, 4 and B). Selective 
right renal arteriography was normal. 

Because of roentgenographic evidence of dis- 
seminated disease, the patient was treated with 
vincristine, prednisone, nitrogen mustard, and 
methylhydrazine. Follow-up roentgenograms 
showed complete regression of the mediastinal 
and hilar lymphadenopathy. Repeat intra- 
venous urography showed decrease of the left 





Fic. 2. Case 11. An excretory urogram demonstrates 
a peripelvic mass causing marked hydronephrosis 


(arrows). 
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renal mass and reduction of the hydronephro- 
SIS. 
DISCUSSION 

Excluding the hematopoietic system, tne 
urinary tract is the most common site of 
involvement by malignant lymphoma at 
autopsy. In a series of 690 cases of mal 
nant lymphoma studies at autopsy,’ 233 
(34 per cent) had renal involvement. Only 
in Hodgkin’s disease was another organ, 
the lung, involved more often. In all the 
other types of lymphoma, the kidney 
showed the highest frequencv of involve- 
ment. Other authors have reported renal 
involvement of from 17 to 42 per cent in 
cases of lymphoma at postmortem exami- 
nation.^*??: Despite this relatively high 
frequency, clinical manifestations are in- 
frequent and late in appearance. Richmond 
et al^ implicated the urinary tract as the 
major cause of death in only 2.5 per cent of 
their cases. Other authors also have com- 
mented on the infrequency of uremia as a 
terminal event.” 

Renal lymphoma presents a variety of 
pathologic appearances including single or 
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Case r1. Selective left renal arteriography. (4) Arterial phase: the peripelvic mass contains many 
pathologic vessels supplied by intrarenal arteries. (B) Venous phase: multiple perirenal collateral veins are 
seen. A dilated calyx (arrow) and thinned renal parenchyma are noted. 


multiple tumor nodules, bulky single 
masses, diffuse microscopic infiltration, and 
invasion from adjacent perirenal dis- 
ease.^!?^ The roentgenographic presenta- 
tion of renal lymphoma on the intravenous 
urogram reflects the basic pathologic form 
of involvement??? Diffuse enlargement of 
the kidneys with or without calyceal de- 
tormity, delayed excretion and hydrone- 
phrosis due to obstruction of the renal out- 
flow tract, and localized pelvocalyceal and 
contour deformities due to nodular masses 
have been described. 

Including our cases, 8 patients with renal 
lymphoma studied arteriographically have 
been reported.?:^?:19.16 There were 3 cases of 
Hodgkin's disease, 2 of lymphocytic lymph- 
oma, and 1 each of histiocytic lymphoma, 
lymphoblastic lymphoma, and mixed. his- 
tiocytic-lymphocytic lymphoma. These kid- 
neys often had delayed or no function on 
Intravenous urography due to obstruction 
of urinary drainage, with or without as- 
sociated venous obstruction, and destruc- 
tion of renal parenchyma. Interestingly, 1 
of our cases and 3 of the previously re- 
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l'1G. 4. Case 11. Selective left renal venograms. (4) The left renal vein (arrows) and intrarenal tributaries are 
markedly narrowed with resultant opacification of an extensive perirenal collateral venous network. (B) 
Venous drainage into the hemiazygous (arrowhead), splenic (crossed arrow), and inferior mesenteric 
(arrow) veins is present. 


ported cases?’ were evaluated as renal 
masses of unknown etiology, and repre- 
sented the initial clinical presentation of 
lymphoma in these patients. 

The major arteriographic finding in most 
cases was stretching of the intrarenal ar- 
teries by a soft tissue mass. Most lesions 
demonstrated few or moderate clusters of 
pathologic vessels. In 1 case? there was 
abundant neovascularity. In 2 cases col- 
lateral draining veins were observed, re- 
flecting compromise of the renal vein 
(Case 11; and Ref. 3). 

The arteriographic appearance of renal 
lymphoma is not specific. In most cases it 
lacks the abundance of pathologic vessels 
that is associated with the classic renal cell 
carcinoma. The number and appearance of 
the pathologic vessels are more suggestive 
of other malignant or benign renal mass 
lesions, such as metastatic carcinoma,! pri- 
mary transitional cell carcinoma,® renal 


papillary-tubular adenocarcinoma," renal 
carbuncle,? and xanthogranulomatous py- 
elonephritis.! 


SUMMARY 


The arteriographic findings in 2 cases of 
lymphoma involving the kidneys are de- 
scribed. 

The pattern of vascularity in these le- 
sions and in the others reviewed in the 
literature is that of a relative paucity of 
pathologic vessels supplying the mass le- 
sion. The arteriographic findings are unlike 
those seen in the classic hypernephroma. 

Malignant lymphomas should be in- 
cluded in the differential diagnosis of renal 
masses in all patients with or without pre- 
viously diagnosed lymphoma. 


Ruth A. Pick, M.D. 

Department of Radiology 

Stanford University School of Medicine 
Stanford, California 94305 
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SELECTIVE HYPOGASTRIC ARTERIOGRAPHY IN 
UTERINE CHORIOCARCINOMA* , 


By PETER M. SHIMKIN, M.D.,t DAVID H. VAN THIEL, M.D.,t 
and GRIFF T. ROSS, M.D., Pz.D.$ 


BETHESDA, MARYLAND 


Be of characteristic great vascu- 
larity, trophoblastic malignancy is gen- 
erally regarded as readily detectable by 
angiography. At The National Institutes of 
Health, pelvic angiography has been ap- 
plied only to selected cases of trophoblastic 
malignancy. As performed by the standard 
method of percutaneous retrograde femoral 
catheterization of the lumbar aorta, the 
findings of pelvic angiography have some- 
times been surprisingly subtle and deficient 
in revealing the true local extent of disease. 
Three such cases are presented to docu- 
ment the usefulness of further study by 
selective hypogastric arteriography. 


REPORT OF CASES 


Case 1. This 49 year old woman had a diag- 
nosis of choriocarcinoma made by uterine curet- 


tage performed to investigate menorrhagia. At- 


admission, 24 hour urinary gonadotropins were 
markedly elevated. Full evaluation for extent 
of disease, including full chest tomography, 
failed to reveal any metastatic disease. Pelvic 
arteriography was performed to define the 
limits of the neoplasm prior to total abdominal 
hysterectomy with bilateral salpingo-oopho- 
rectomy performed under a chemotherapy 
umbrella as a primary curative procedure. 
With the catheter positioned 2 inches above 
the aortic bifurcation, a pelvic arteriogram dis- 
closed a hypervascular uterus with dilated 
uterine arteries and generalized dilatation of 
the spiral myometrial arteries. The uterus was 
tipped toward the right as indicated by the 
course of the lateral marginal divisions of the 
uterine arteries (Fig. 14). A 3.5 cm. irregular 
stain with a central lucency developed in the 
later phases of the study, superior and lateral 
to the marginal division of the left uterine 
artery (Fig. 1B). The vascular supply to the 
tumor stain was not demonstrated and the pos- 


sibility of extrauterine disease was further in- 
vestigated by a selective left hypogastric in- 
jection. Early films disclosed the tumor stain 
to be wholly enclosed by stretched, although 
clearly recognizable, spiral myometrial arteries 
(Fig. 1C). Later films vividly demonstrated the 
tumor stain (Fig. 1D). 

At surgery, no extrauterine disease was found. 
The uterus on anatomic examination disclosed 
a 2X2 cm. nodule of choriocarcinoma involving 
the endometrium and myometrium at the apex 
of the uterine fundus with no extrauterine ex- 
tension (Fig. 1 E). 

Comment. 'The aortic injection disclosed a 
tumor stain but failed to localize it as intra or 
extrauterine in position. The selective study 
demonstrated the stain to be confined to the 
uterus, being wholly enclosed by spiral myo- 
metrial arteries. The tumor stain was also better 
demonstrated by the selective study. 


Case I This 31 year old woman had the 
diagnosis of choriocarcinoma made from tissue 
excised from the anterior vaginal wall 2 months 
after spontaneous passage of a hydatidiform 
mole. Two uterine curettages recovered no 
trophoblastic tissue immediately after passage 
of the mole. A third curettage performed at the 
time the vaginal metastasis was excised was 
also negative for trophoblastic tissue. Upon re- 
ferral to The National Institutes of Health, the 
24 hour urinary gonadotropins were markedly 
elevated and chest roentgenograms disclosed 
nodular pulmonary metastases. After 3 courses 
of methotrexate, remission of disease was 
achieved with return of gonadotropins to nor- 
mal levels and with the disappearance of the 
lung metastases as judged by whole chest tomo- 
grams. Three months later, urinary gonado- 
tropins were again elevated. Extensive evalua- 
tion, including full chest tomograms, failed to 
reveal any metastatic disease. Pelvic arteriogra- 
phy was:performed tò ‘substantiate suspected 
"chemotherapy resistant" pelvic disease. 


* From the Department of Diagnostic Radiology, The Clinical Center,t and the Endocrinology Branch,t National Cancer Institute, 


The National Institutes of Health, Bethesda, Maryland. 


§ Head, Endocrinology Service, Endocrinology Branch, National Cancer Institute. 
535 


P. M. Shimkin, D. H. Van Thiel and G. T. Ross 


MARCH, I97I 





Fic. 1. Case 1. (4) Aortogram, arterial phase. Best demonstration of spiral myometrial arteries from this 
study. The uterus is tilted toward the right as indicated by the course of the marginal divisions of the 
uterine arteries (arrows). A tumor stain is beginning to develop superior to the left marginal artery. 
(B) Aortogram, late phase. Large arrow points to a 3.5 cm. tumor stain with a central lucency. (C) Left 
hypogastric arteriogram, arterial phase. The spiral myometrial arteries enclosing the tumor stain are 
clearly shown. Arrows denote the marginal division of the left uterine artery. (D) Left hypogastric arterio- 
gram, late phase. Vivid demonstration of tumor stain with central lucency. Arrows indicate draining uter- 


ine veins (there was no arteriovenous shunting). 





Fic. 1. (E) Operative uterine specimen. The endo- 
metrial cavity has been exposed by bivalving the 
anterior uterine wall. A 2.5 cm. tumor in the su- 


Aortic injection demonstrated onlv a tiny 
left uterine artery and a 2 mm. diameter right 
uterine artery. Essentially no filling of the 
spiral myometrial arteries was obtained; no 
tumor stain was identified. The selective an- 
terior division right hypogastric arteriogram 
demonstrated a faint, irregular 1.5 cm. tumor 
stain containing one distinct "tumor lake" 
medial to the lateral marginal division of the 
uterine artery (Fig. 24). After 2 further courses 
of chemotherapy, total abdominal hysterectomy 
was performed. No extrauterine disease was 
found at surgery. Pathologic examination of 


perior fundus involving endometrium and myo- 
metrium is demonstrated. 
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the uterus disclosed a single 1 cm. focus of 
necrotic tumor confined to the myometrium 
(Fig. 2B). 

Comment. Only the selective hypogastric 
arteriogram demonstrated a tumor focus. The 
spiral myometrial arteries were poorly filled in 
the selective study and not at all by the aortic 
injection—a finding sometimes seen after pro- 
longed, intensive chemotherapy. The entirely 
intramural uterine disease in this patient was 
not disclosed by repeated uterine curettage per- 
formed prior to chemotherapy. 


Case ut. This 34 year old woman had the 
diagnosis of choriocarcinoma established at 
thoracotomy and lobectomy for 2 right upper 
lobe pulmonary metastatic lesions, 6 months 
following a spontaneous abortion and negative 
uterine curettage. Upon transfer to The National 
Institutes of Health, she was found to have 
elevated urinary gonadotropins despite an ini- 
tially negative pelvic examination and exten- 
sive evaluation for metastatic disease. Full 
chest tomograms disclosed only postlobectomy 
changes. She was given 4 courses of metho- 
trexate without decrease in urinary gonado- 
tropins. À small right adnexal mass, close to 
the uterus, became intermittently palpable. SIX 
courses of actinomycin D were then given with 
a rapid decline in urinary gonadotropins, but 
not to normal levels. The right adnexal mass 
continued to be intermittently palpable. Pelvic 
arteriography was performed to define residual 
"chemotherapy resistant" pelvic disease. 

Aortic injection revealed mildly enlarged 
main uterine and myometrial arteries and slow 
flow of contrast medium through a slightly en- 
larged right ovarian artery (Fig. 34). No tumor 
stain. was seen. Separate selective hypogastric 
injections demonstrated ' 'hemiuterograms"' on 
the side of injection. These contained small, 
smooth lucencies. The right hypogastric arterio- 
gram disclosed a thin contrast stain around a I 
cm. central lucency in the right adnexal area, 
just lateral to the marginal division of the 
uterine artery. This was felt to represent the 
palpable adnexal mass (Fig. 3B). Selective left 
hypogastric arteriography disclosed multiple 
small tubo-ovarian vessels supplying a distinct 
left adnexal tumor stain. The ureter was de- 
viated laterally about this tumor blush (Fig. 
2. 

Hysterectomy and bilateral salpingo-oophor- 
ectomy were performed. No trophoblastic tis- 
sue was found in the uterus. Numerous pea 
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Fic. 
division hypogastric arteriogram, late arterial 
phase. Parametrial division of the uterine artery is 
denoted by lower arrowhead, the tubo-ovarian 
arcade by upper, horizontal wavy arrow. An ill- 
defined 1.5 cm. uterine stain is seen containing one 
prominent vascular “lake” (arrow). (B) Operative 
uterine specimen. A section through the uterine 
wall discloses a 1 cm. necrotic intramural tumor. 
The endometrium is not exposed in this illustration 
and was not involved by tumor. 


2. Case 11. (4) Subtraction film, right anterior 


sized leiomyomata were present, probably ac- 
counting for the smooth lucencies in the other- 
wise normal '"hemiuterograms" disclosed by 
the separate selective hypogastric arteriograms. 
The right adnexal mass proved to be an out- 
growth of the right ovary and contained a 
hemorrhagic corpus luteal cyst. The right ovary 
proper contained one hemor rhagic corpus luteal 
cyst; the left ovary contained 2 (Fig. 3D). 
Trophoblastic tissue, histologically described 
as "an extensive decidua reaction" was found 
in both ovaries and about the right adnexal 
corpus luteal cyst. 

Comment. 'The aortic injection failed to dis- 
close the bilateral adnexal disease. Selective 
hypogastric injection revealed completely un- 
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1G. 3. Case ur. (4) Aortogram, late phase. Best demonstration of adnexal vasculature from this study 


No stains are seen. Bilateral single lower arrows 


indicate tubo-ovarian arcade vessels from the uterine 


arteries. Superior right arrowhead denotes prolonged opacification of terminal ramifications of the right 


ovarian artery. 


adnexal mass (arrow). Note ‘ ‘hemiuterogram.” 


specimen, posterior view. The ovaries have 


been bivalved and 2 


(B) Right hypogastric arteriogram, late phase. Thin contrast stain around a 1 cm. radiolucent 
(C) Left hypogastric arteriogram, late phase. Profusion 
of small tubo-ovarian vessels and adnexal tumor stain (enclosed by arrows). 
ureter 1s denoted by the 2 most lateral arrows. (D) Hysterectomy and bilateral 


Tie course of the distal 
salpingo- oophorectomy 
left and 1 right hemorrhagic corpus luteal 


cysts are present. The separate right broad ligament hemorrhagic corpus luteal cyst is denoted by an 


arrow. 
ment corpus luteal cyst. 


suspected left adnexal disease. Although a por- 
tion of the right adnexal disease was shown by 
hypogastric injection, selective ovarian ateri- 
ography may have given a more complete dem- 
onstration of disease.! Corpus luteal cysts are 
frequently found in patients with trophoblastic 
malignancy.? The visualization of a rim of con- 
trast about the right adnexal cyst in this case 
may be due to the very unusual ‘‘decidual re- 
action" about it. Although mildly hypervascu- 
lar, the uterus demonstrated no tumor stain or 
tumor "lakes" and contained no trophoblastic 
tissue on histologic sections. 


" Decidual reaction” microscopically involves both ovaries and has surrounded the right broad liga- 


DISCUSSION 

Pelvic angiography, as performed by 
percutaneous retrograde femoral catheteri- 
zation of the lumbar aorta, has been lib- 
erallv adopted for the investigation of tro- 
phoblastic malignancy and its high reliabil- 
ity in detection of disease has been stressed.’ 
(Unless otherwise specified, further discus- 
sion. of angiographic findings refers to 
pelvic angiography as performed by ia 
method.) Most angiographic studies have 
been performed prior to the institution of 
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systemic chemotherapy or hysterectomy in 
an attempt to distinguish malignancy from 
benign trophoblastic disease? (e.g., hyda- 
tidiform mole or missed abortion) or as a 
diagnostic substitute for uterine curettage 
in the presence of abnormal levels of urinary 
gonadotropins.? 

In a classic monograph Borell e a/.? il- 
lustrated the often spectacular angiographic 
findings in 17 cases of trophoblastic malig- 
nancy (16 cases were chorioadenoma de- 
struens) and correlated these in 15 instances 
with hvsterectomy specimens. Three char- 
acteristic angiographic features were noted: 
(1) arteriovenous shunting defined as veins 
filling on the arterial phase of the arterio- 
gram (it should be noted that other au- 
thors?* have not corroborated the high fre- 
quency of arteriovenous shunting as stressed 
by Borell e a/.); (2) small irregular con- 
trast collections or "lakes" which, if 
multiple, may contribute to an inhomo- 
geneous, irregular tumor stain; and (3) large 
numbers of visible intramural arteries and 
veins which may obscure the small contrast 
"akes." The size of the tumor at hysterec- 
tomy correlated well with the extent of 
tumor stain; however, it was often over- 
estimated by the extent of theunduly prom- 
inent intramural vessels. 

In the largest reported series analyzing 
pelvic angiography in trophoblastic malig- 
nancy, Brewis and Bagshawe? noted gross 
angiographic changes similar to those de- 
scribed by Borell ef al? in 20 patients; in 
only 6 was highly aggressive trophoblastic 
malignancy (ż.e., choriocarcinoma as op- 
posed to chorioadenoma destruens) histo- 
logically confirmed. Eight patients had only 
mild enlargementof normaluterine vascula- 
ture with a slight tumor blush in the later 
phases of the arteriographic series; in 4 a 
central lucency in the tumor stain was 
present (similar to that in Fig. 1B). Seven 
of these cases with more subtle arteriograms 
had choriocarcinoma histologically con- 
firmed. The authors stress this association 
of less dramatic angiographic findings with 
more aggressive disease. 
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All reports have noted the almost in- 
variable, nonspecific enlargement of main 
uterine and sometimes ovarian arteries and 
of the spiral myometrial vessels. Such a 
generalized increase in arterial vascularity 
as the only angiographic abnormality in a 
particular case constitutes inconclusive 
evidence for intrauterine tumor. Such an 
appearance is seen after the passage of a 
benign hydatidiform mole? Even with 
known trophoblastic malignancy, such an 
appearance should be interpreted with 
caution as regression of a primary uterine 
lesion, either spontaneous or chemotherapv 
induced, in the presence of metastatic 
disease 1s well known? and is illustrated by 
our Case III. 

A limited number of patients have been 
investigated by pelvic angiography before 
and after systemic chemotherapy. Cock- 
shott and Hendrickse* found with one ex- 
ception that if chemotherapy had been suc- 
cessful, the post-treatment study will show 
rapid reversion of vessels to the normal ap- 
pearance of a nonpregnant uterus. The 
exception occurs when significant arterio- 
venous shunting exists before treatment. 
Then arteriovenous fistulae may be seen 
after successful chemotherapy but in the 
absence of tumor stain. Brewis and Bag- 
shawe? noted decrease in abnormal circu- 
lation with favorable response to treat- 
ment, but demonstrated that abnormal cir- 
culation may remain for some time after 
completion of successful chemotherapy. 
These authors concluded that determina- 
tion of the urinary gonadotropin level is a 
more sensitive indicator of therapeutic 
response. It would seem that angiographic 
diagnosis of viable, residual tumor after 
administration of chemotherapy depends 
on 2 criteria: (1) elevated urinary gonado- 
tropin; and (2) demonstration of tumor 
“lakes” or stain. 

At The National Institutes of Health, 
application of pelvic arteriography to 
malignant trophoblastic disease has been re- 
stricted to the following indications: (1) In 
the differential diagnosis of gestational 
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trophoblastic neoplasm and other tumor 
producing gonadotropins in the absence of 
histologic evidence of a prior pregnancy. 
Other malignancies with vastly different 
prognoses have been associated with ele- 
vated urinary gonadotropin levels.* (2) To 
localize the extent of disease prior to con- 
templated hysterectomy. Especially in the 
older woman, hysterectomy as a curative 
procedure may eliminate the morbidity of 
prolonged chemotherapy. (3) To detect the 
presence and extent of residual disease in 
"chemotherapy resistant" cases for possible 
surgical intervention or intraarterial chemo- 
therapy perfusion. Pelvic angiography as 
performed by lumbar aortography may 
yield equivocal results when used for these 
purposes. As illustrated by our cases, differ- 
entiation between intra and extrauterine 
disease may be inadequate and a tumor 
stain may be difficult to detect, especially 
after chemotherapy. Ás demonstrated by 
Altemus! for other gynecologic disorders, se- 
lective hypogastric arteriography better 
demonstrates spiral myometrial arteries, 
the tubo-ovarian vascular arcade and intra 
and extrauterine tumor stains. In the 3 in- 
stances reported, selective hypogastric cath- 
eterization has significantly enhanced an- 
giographic study of trophoblastic malig- 
nancy. 


SUMMARY 


Pelvic arteriography as performed by 
lumbar aortography often provides flagrant 
demonstration of trophoblastic malignancy. 
However, in some cases the angiographic 
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findings may be subtle and the extent of 
disease, especially extrauterine, may be 
poorly defined. 

Detection of residual pelvic disease in 
"chemotherapy resistant" cases has proven 
particularly difficult. 

Three cases are presented illustrating the 
value of selective hypogastric arteriography 
in better detection and localization of pelvic 
trophoblastic malignancy. 


Peter M. Shimkin, M.D. 
Building 10, Room 65211 

The National Institutes of Health 
Bethesda, Maryland 20014 
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ANGIOGRAPHY IN MASS LESIONS OF 
THE EXTREMITIES* 


By DONALD L. HERZBERG, M.D.,1 and MELVYN H. SCHREIBER, M.D.1 


GALVESTON, TEXAS 


JA GIOGERC E is a preoperative tech- 
nique which may be used in evaluation 
of masses in the extremities. Fariñas? first 
reported its use in 1937, and since then 
numerous authors^**—^ have attempted to 
determine its place in the evaluation of 
peripheral mass lesions. 

The purpose of this paper 1s to relate our 
experience with this procedure in evaluat- 
ing bone and soft tissue tumors, comment 
on its accuracy and usefulness, and illus- 
trate typical and unusual cases. 


PROCEDURE 


Percutaneous puncture of either a femoral 
or brachial artery was performed with a 
Kifa or Teflon needle. Rarely, a catheter 
was inserted by the Seldinger technique. 
Serial films were exposed at 1 second inter- 
vals following injection of the contrast ma- 
terial. The subtraction technique was 
applied when necessary. 


EVALUATION 


Arteriography is expected to answer one 
or more of the following questions: “Is the 
mass a neoplasm?,” “Is it benign or malig- 
nant?," “What is its blood supply?," and 
“From what part of the lesion would biopsy 
likely reveal the diagnosis?." In evaluating 
the arteriograms to answer these questions, 
certain signs are sought, signs which were 
well summarized in a paper by Strickland 
in 1959.8 The only pathognomonic finding 
is the tumor vessel which has an erratic 
course, lacks progressive diminution in cal- 
Iber, and often ends in an area of pooling 
called a tumor lake (Fig. 1, 4 and B; and 
2, 4 and B). Other signs which are charac- 
teristic but not diagnostic of malignancies 
include: abrupt ending of a normal artery 


in the region of a mass; many small vessels 
encircling a relatively avascular area (ne- 
crotic tumor); and straightened veins cours- 
ing at right angles to the normal course of 
venous return. An assessment of the accu- 
racy of these criteria will be made following 
a discussion of results obtained in our study. 
All of the lesions were eventually either 
biopsied or excised, allowing a histologic 
diagnosis to be established in each case. 


RESULTS 


Of the 24 patients examined in the past 
5 years, Ig were found to have neoplasms, 
and of these, 13 were malignant. All of the 
malignancies but one (a metastatic bone 
lesion) were sarcomas. All of the sarcomas 
except one were correctly identified roent- 
genologically, but it was possible to deter- 
mine the precise tissue of origin only in the 
osteosarcomas. The lesion missed (Fig. 3, 
A and B) was a large neurofibrosarcoma in 
the thigh of a 69 year old woman. The 
roentgenologic diagnosis was benign neuro- 
fibroma. After seeing the pathologic spec- 
imen the study was re-evaluated, but even 
in retrospect the absence of tumor vessels, 
tumor stain, arteriovenous shunting, or 
vascular pooling did not allow the diagnosis 
of sarcoma. The metastatic bone lesion was 
thought to be an inflammatory process 
roentgenologically. Biopsy showed adeno- 
carcinoma. with superimposed infection 
(Fig. 4). 

Of the 6 benign tumors, 2 were lipomas 
and were correctly diagnosed as such (vas- 
cular displacement around a radiolucent 
mass). The third was a giant cell tumor 
(Fig. 5, 4-C) of the distal radius. Tumor 
vessels were thought to be present, and the 
lesion was termed malignant. The patho- 


* From the University of Texas Medical Branch, Galveston, Texas. 
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Fic. 1. (4) Numerous tumor vessels arise from the profunda femoris artery to supply a large soft tissue 
sarcoma in the thigh. (B) Lakes and pools of contrast material empty into large venous tributaries. 


logic specimen demonstrated a Grade 2 
giant cell tumor, and after 2 vears the pa- 
tient Is well, with no evidence of local re- 
currence or distant spread. Three patients 
had hemangiomas, and although thev were 
correctly diagnosed by arteriography, their 
true extent could not be determined. 

Five of the patients examined did not 
have neoplasms. In 2 patients, a 14 year 
old boy and a 16 year old girl, osteomyel:tis 
was correctly diagnosed by arteriography 
(vascular displacement and stretching with 
no tumor vessels or stain but with bone 
destruction and periosteal reaction). In 2 
other lesions in this group (calcific bursitis 
and fibrous dysplasia), malignancy was ex- 
cluded by arteriography. The remaining 
patient, a 16 year old male with a mass in 
the popliteal space, had a clinical history 
suggestive of sarcoma, and on arteriography 
a malignant neoplasm could not be ex- 


cluded (Fig. 6, 4-C). Biopsy of the lesion 
showed pseudosarcomatous fasciitis. 


DISCUSSION 


The above data indicate a high degree of 
diagnostic accuracy in studying peripheral 
mass lesions with arteriography. In our ma- 
terial the questions originally posed can be 
answered as follows: 

“Ts the mass a neoplasm?” 

Eighteen of the 19 neoplasms were cor- 
rectly identified angiographically. One of 
the 5 non-neoplastic lesions was thought to 
be a sarcoma. The over-all accuracy of the 
answer to the above question 1s 22 of 24 or 
about 92 per cent. 

“Ts the lesion benign or malignant?” 

This question was correctly answered in 
21 of the 24 lesions, an accuracy of 87.5 per 
cent. Of the 19 patients proved histologi- 





Fic. 2. (4) Hemangiopericytoma in the thigh of a young man. Tumor vessels supply the lesion. 
(5) Vascular puddles collect the contrast agent in the venous phase. Despite being well circumscribed, the 
tumor metastasized to the spine. 


cally to have neoplasms, the benignity or 
malignancy of the lesion was correctly pre- 
dicted in 17, an accuracy of about 89 per 
Cent, 
"IF hat is the blood supply of the lesion?” 
In every case the angiogram permitted 
accurate mapping of the arterial blood sup- 
ply of the mass. This information was only 
occasionally valuable to the surgeon. The 
identification of branches from pelvic ar- 
teries supplying a tumor in the thigh was 
sometimes helpful in planning therapy. 
“What is the ideal spot for biopsy?” 
Theoretically, the more vascular parts of 
a nonhomogeneous lesion would be best to 


biopsy. In fact, the angiogram was of little 
practical benefit to the surgeon in choosing 
a biopsy site. 

Obviously, arteriography was not the 
only source of information in these patients, 
and diagnostic decisions were made after 
consideration of several kinds of informa- 
tion. Since most mass lesions in the ex- 
tremities proved to be sarcomas and most 
of them were characteristically vascular, 
angiography often proved to be the critical 
preoperative study. In several instances, an 
attempt to biopsy the lesion prior to ar- 
teriography had failed to yield the diagnosis. 
The angiogram was characteristic of a ma- 


544 Donald L. Herzberg and Melvyn H. Schreiber MARCH, 1971 





Fic. 3. (4) Sixty-nine year old woman with neurofibrom: itosis. Plain roentgenogram shows a large mass in the 
left thigh containing an irregular calcification (arrow). (B) Arteriogram shows only displacement of other- 
wise normal vessels. On resection, the lesion proved to be a neurofibrosarcoma. 


lignant neoplasm, and excision was carried 
out without further delay. 


SUMMARY 


Peripheral arteriography was a simple 
and accurate means of establishing the cor- 
rect diagnosis in about go per cent of 24 
mass lesions of the extremities. Specificallv, 
it qualified as the diagnostic procedure of 
choice when a patient presented with a 
palpable mass in an extremity, and there 
were neither clinical nor plain roentgeno- 
graphic findings to suggest the diagnosis. 


<K« 

l'1G. 4. Adenocarcinoma, metastatic to the radius. 
Arteriogram shows a slight increase in vascularity 
to the area of bone destruction, but no tumor 
vessels were seen. The lesion was misinterpreted as 
osteomyelitis 
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lic. 5. (/4-C) Benign giant cell tumor of the disal radius. Because of hypervascularit 
the lesion was mistakenly thought to be malignant. 





l'1G. 6. (4-C) Arteriograms in a 16 year old boy with a mass in the popliteal space show a fairly well cir- 


cumscr ibed area of hypervascularity. A sarcoma was suspected, but at operation pseudosarcomatous fascii- 
tis was found. 
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In most cases the lesion could be identi- 
fied as a tumor or not, and the tumors 
could almost always be correctly charac- 
terized as benign or malignant. There was 
no morbidity from the procedure. 


Melvyn H. Schreiber, M.D. 

The University of Texas 
Medical Branch 

Galveston, Texas 77550 
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PORTOHEPATOGRAPHY WITH AN OILY 
CONTRAST MEDIUM* 


By FRANCESCO G. GRANONE, M.D., and GIOVANNI JULIANI, M.D. 


FERRARA, ITALY 


G NTZ’ in a short note reported in 1967 
good hepatograms following injection 
of I! labeled lipiodol U.F. (ultrafluid) 
into the spleen, but offered no details as to 
the technique or number of patients stud- 
ied. 


There have been previous reports of 


casual visualization of the liver in man fol- 
lowing the injection of iodinated oil into 
fistulae! |? or during the 
EP OUT aphy.^$5 12:19:16 J dezuki ez al ob- 
tained 32 hepatograms in man after inject- 
ing liio) U.F. into an ileal vein; Pons 
et al. have used 40 per cent lipiodol for 
portography by direct injection into the 
left branch of the vessel via the round liga- 
ment. 

In the experimental animal, injection of a 
contrast medium into the spleen has been 
followed by portography and hepatography 
on several occasions, ^? and the demon- 
strated innocuousness of the method led to 
its use in man by Leger e£ al. in 3 cases, 
and by Catalano? in 20 cases. 


MATERIAL AND METHOD 


Portohepatography was carried out in 38 
patients: 36 presented advanced metasta- 
sized gastric, intestinal, mammary and fe- 
male genital cancer, or melanoma; 1 patient 
had a hydatid cyst in the liver; and 1 pre- 
sented a right anterior costal deformity sim- 
ulating such a cyst but not confirmed. The 
patient age ranged from 43 to 73 vears. The 
general condition was good in 8 cases, poor 
in 24 and very poor in 6. 

Percussion was used to determine the 
location of the spleen in the preanesthetized 
patient, who had fasted at least 5 hours. 
Tomography was employed for more pre- 
cise localization. 


course of 


was injected. 


Following local administration of 1 per 
cent novocaine, a transcutaneous splenic 
puncture, according to the method advised 
in splenoportographv, was made in the 
medial axillary line in the 8th or gth inter- 
costal space. After correct positioning and 
the determination of pressure values, the 


needle was held in place by a special grip 
sliding over the skin to prevent shifting 


during the injection. 

If increased endosplenic pressure was 
noted, a water-soluble contrast medium 
The presence of tributary 
collaterals of the vena cava was considered 
a contraindication to the use of the oily 
contrast medium and these cases are not 
included in this report. 

Injection of the water-soluble medium, 
followed immediately by lipiodol U.F., 
was uneventful in § cases. The oily solution 
was, in all cases, preceded by the injection 
of 10 em.* 0.25 per cent novocaine. 

The lipiodol U.F. dose (15-20 cm.? de- 
pending on body weight), was administered 
by hand in about 60 seconds. After with- 
drawal of the needle, hemostatics were ad- 
ministered in accordance with splenoporto- 
graphic practice. 

The first § roentgenograms were taken 
over a period of 3o seconds during the final 
stage of the injection. Later studies were 
obtained at intervals of davs and weeks 
after the injection. 

Tolerance was good 1n all cases: 7 cases 
presented with slight fever (38.5? C. maxi- 
mum) which disappeared in a couple of 
days, as also reported by Catalano.’ lodine 
intolerance was not observed, even in 3 
patients re- examined after 20-30 days, or 
in those receiving the prior water-soluble 
contrast medium injection. 


* From the Institute of Radiology of the University, Ferrara, Italy. 
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lic. 1. (4) During the first stage, the contrast medium is shown as confluent drops on the portal vessels. 
(4) At the conclusion of the injection, the intrahepatic branches of the portal vein are well visualized in 
the right lobe, while opacification of the left lobe is incomplete. (C) After 24 hours, the whole of the liver 


is Clearly visible. (D) Tomogram gives a particularly effective picture (absence of hepatic lesions). 





2 


Fic. 2. (4) Normal portohepatogram. (B) In the hepatographic stage, the colon 
impression on the right lobe of the liver is clearly visible. 


FIG: % 


Two patients in the series were later 
successfully operated for resection of in- 
testinal cancer 7 days after portohepatog- 
raphy; their roentgen findings had excluded 
liver metastasis, and this was confirmed at 
surgery. Three patients were discharged 
from hospital in perfect condition 24 hours 
after the examination. 

Sero-flocculation and  bromosulphalein 
tests in some patients before and after the 
injection showed no change. In some in- 
stances, opacification of the gallbladder 
at oral cholecystography a few days after 
portohepatography was found to be less in- 
tense. These findings were not collected 
systematically in all of the present series, 
however, and will not be discussed further. 


Portohepatography 





(4) Normal portohepatogram. (B-D) In the hepatographic stage, the costal 
impressions are clearly seen in the lateral projection (D). 


RESULTS 

Early seriograms showed that single 
drops or emboli of the contrast medium in 
the splenoportal trunk, or the intrahepatic 
branches of the porta, later changed posi- 
tion with a gradual loss of edge definition 
until continuous opacity was reached (Fig. 
1, 7 and P). This is probably attributable 
to admixture with the blood as a result of 
lipid emulsion owing to blood alkalinity or 
to metabolic degradation. 

For contrast and sharpness of detail, the 
roentgenograms of the intrahepatic portal 
branches were better than the already good 
results offered by portography with the 
water-soluble medium. 

Visualization of the liver was particularly 
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intense and long-lasting and was not in- 
ferlor in quality to that confluence of in- 
numerable granular shadows interposed 
with residual venous images. Venous opaci- 
fication was sometimes insufficient in the 
left lobe of the liver; the hepatographic 
effect was, however, good in this area de- 
spite incomplete filling of the vessels (Fig. 
1, C and D). Roentgenograms of the liver 
became available in the hours immediately 
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following the injection and could be taken 
for as long as 10-60 days. Opacity decreased 
gradually, but not always homogeneously, 
usually from the periphery to the center of 
the parenchvma. Accumulation of the 
contrast medium in the spleen was even 
more persistent. 

In some cases the hepatograms were so 
intense that the right colon (Fig. 2, 4 and 


B) and rib (Fig. 3, /7-D; and 4, A-D) im- 


9 


ur. - 


Cr 
- 


Fic. 4. C4-D) Hepatomegaly. The left lobe is clearly marked, in spite of incomplete filling of the portal 


branches. The costal im 


pressions are well defined. 
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l'1G. §. Ptotic rotation of the liver. There is an ap- 
parent opacification defect in the right lobe, not 
attributable to neoplasia. (Roentgenogram taken 
2 hours after the conclusion of the injection. ) 


pressions were visible. Delimitation of liver 
boundaries in hepatomegaly (Fig. 4, 7—D) 
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and ptotic rotation (Fig. 5) were particu- 
larly effective: in the latter case, opacifica- 
tion was relatively poor in the right lobe, 
although this did not correspond with the 
neoplastic site discovered at surgery. This 
finding was attributable solely to the par- 
ticular shape of the organ and to reduced 
parenchymal thickness (Fig. 6, 4-7). 

Clear opacification of the fine branches 
of the vena portae in conjunction with the 
intense hepatographic effect indicates that 
lacunae caused by neoplasia (Fig. 5) and 
small changes in the parenchyma, about 1.5 
cm. in diameter, can be demonstrated; in 1 
case of operated hydatid cvst, the presence 
of a small daughter cyst on the upper 
surface of the liver was revealed (Fig. 7, 
A and B). 

Complications of this procedure were 
negligible; in 6 cases there was a more or 
less copious spread of the contrast medium 
into the subcapsular spaces of the spleen 





F16. 6. (4-D) Metastasis from cervical cancer. Vasal interruption and massive, irregularly defined defects 
in opacification along the free margin of the right lobe and within the left lobe. 
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Fic. 7. 


(4 and B) Hydatid cyst marsupialized in the right lobe near the free margin. Small daughter cyst 


(arrow) near upper surface (diameter 14 mm.). Spread of contrast medium to peritoneal cavity without 


clinically appreciable result. 


and into the peritoneal cavity (Fig. 7, 4 
and B) without noticeable subjective re- 
sponse. In 1 case, an appreciable quantity 
of the contrast material found its way into 
the pulmonary vessels without causing em- 
bolism or clinically demonstrable effects of 
any kind (Fig. 8). 


CONCLUSIONS 
I. Splenoportography with an oily con- 
trast medium was pertectly tolerated in 38 
cases. Pulmonary vein embolism was found 
to be an unnecessary cause for concern. In 





Fic. 8. Copious overflow of oily contrast medium 
into pulmonary vessels during portography with 
no clinical signs of damage. 


1 case there was intense opacification of the 
pulmonary vessels with no untoward con- 
sequences. 

2. The examination is contraindicated 
in the presence of portal hypertension with 
florid tributary circulation from the vena 
cava, primarily because the roentgeno- 
grams will be no more significant than those 
obtained with a water-soluble medium. 
The literature does, in fact, contain I re- 
port of a case in which massive spread of 
the oily medium from the splenic vein into 
tributaries of the vena cava produced no 
serious consequences.? 

3. Both portal and hepatic visualization 
are much more intense and clear than when 
a water-soluble medium is employed. 

4. The examination is indicated in sus- 
pected cases of primary or secondary tumor 
or abscess of the liver. 

5. A satisfactory hepatogram can be ob- 
tained of the left lobe of the liver even when 
opacification of the respective portal 
branches 1s incomplete. 


SUMMARY 


Splenoportography was performed in 38 
patients, mainly with malignant tumors and 
metastases, using an oily contrast medium 
(lipiodol U.F.). The injection was well 
tolerated in all cases. Visualization of the 
intrahepatic branches of the portal vein 
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was much clearer than that obtained with a 
water-soluble medium, and the hepato- 
grams, in particular, were much more in- 
tense. 

The examination is not recommended in 
the presence of portal hypertension but is 
otherwise indicated in the demonstration of 
liver tumors and abscesses. 


Prof. Giovanni Juliani 

Istituto di Radiologia dell' Università 
Arcispedale S. Anna 

44100-Ferrara, Italy 


REFERENCES 


I. Baoan, G., CuiapPPA, S., and Gau, G. Alcune 
considerazioni sulla pericolosità della linfo. 
adenografia diretta. Radiol. med., 1964, 50, 
943—972. 

2. Benassi, E. Epatografia con biossido di torio. 
In: Semeiotica e Diagnostica Roentgen. A. 
Wassermann, Milano, Italy, 1948, pp. 453- 
466. 

3. CATALANO, D. Nuove possibilità dell'epato- 
grafia splenoportale con contrasto oleoso. 
Radiol. med., 1968, 54, 1061-1066. 

4. CHUDÁČEK, Z., and Harousková, M. Lymph- 
ovenóse Verbindungen zwischen den Lymph- 
gefassen des Beckens und dem Pfortader- 
system. Fortschr. a. d. Geb. d. Ronigenstrahlen 
u. d. Nuklearmedizin., 1966, 105, 227-229. 

5. D'Auico, P., and Luccnini, C. R. Prime os- 
servazioni sul comportamento nel sangue del 
Lipidol F. marcato con I9! nel corso di radio- 
terapia endolinfatica. Minerva radiol., 1964, 
9, 340-344. 

6. Gai, G., Loracono, L., Mosca, L., and 
Romanini, C. Epatografia lipidica transpor- 
tale: esperimenti e prospettive. Radiol. med., 
1968, 54, 114-131. 

7. Georci, M. Darstellung und Reaktion der 
Rattenleber nach intraportalen Application 
von Lipiodol Ultrafluid. Forzschr. a. d. Geb. d. 


Portohepatography 


553 


Röntgensirahlen u. d. Nuklearmedizin, 1967, 
I07, 277—281. 

8. Gritty, G., and Tarenzer, V. Kontrastmittel- 
speicherung in der Leber nach Lympho- 
graphie. Fortschr. a. d. Geb. d. Róntgenstrahlen 
u. d. Nuklearmedizin, 1967, 100, 888—890. 

9. Guwrz, M. Une nouvelle technique d'hépatog- 
raphie. Arch. mal. app. digest., 1967, 56, 851— 
052. 

IO. Ipgzzukr, Y., Sucrora, M., Harano, S., and 
Kimoto, S. Hepatography for detection of 
small tumor masses in liver: experience with 
oily contrast medium. Surgery, 1966, 60, 566- 
eet 

11. Lawson, G. M. Hepatography with oily con- 
trast agents. Radiology, 1962, 79, 316-317. 

I2. LEGER, L., Bucuet, R., Brrzy-Bozrv, C., and 
Premont, M. Introduction à l'étude de la 
lymphographie hépatique. Presse méd., 1961, 
69, 1981—1982. 

I3. Lecer, L., PaEMoNT, M., Cnarpvis, Y., LE- 
MAIQRE, G., and GUERBET, M. Hépatographie 
lipiodolée par voie trans-splenique: étude ex- 
périmentale; premiers résultats cliniques. 
Presse méd., 1968, 76, 705—708. 

14. MancHAND, M. M., Zara, Le Vizon, Gr- 
BERG, CLEMENT, and Baraa. Injection du 
systéme porte intrahépatique au cours de 
l'exploration d'une fistule épigastrique. Arch. 
mal. app. digest., 1957, 46, 693—696. 

15. Marxovits, P., GRELLET, J., and Bracus, R. 
Á propos des hépatographies observées au 
cour de lymphographies. Ann. de radíol., 1965, 
8, 535-546. 

16. PEREZ-TAMAYvO, R., THornsury, J. R., and 
ATKINSON, R. J. Second-look lymphography. 
Am. J. RoENTGENOL., Rap. TügRAPY & Nu- 
CLEAR MED., 1963, 90, 1078-1086. 

17. Pons, H., Carcy, J. B., and Boucarp, J. P. 
Ombilico-portographie lipiodolée. 7. de radiol., 
d'électrol. et de méd. nucléaire, 1969, 50, 413- 
414. 

18. Pvjor, H., LAMARQUE, J. L., and Barmes, M. 
Hépatographie au cour d'une lymphographie. 
F. de radiol., d'électrol. et de méd. nucléaire, 
1964, 45, 366-367. 





Marcu, 1971 


THE *PSEUDOTUMOR" OF RETROPERITONEAL 
TUBERCULOUS LYMPHADENITIS* 


TWO CASE REPORTS INCLUDING LYMPHANGIOGRAPHIC STUDY 


By JOHN C. JOHNSON, M.D.,t J. DAVID DUNBAR, M.D.,t and 
ALBERT S. KLAINER, M.D.$ 


COLUMBUS, OHIO 


| Geico sabe means of therapy have led 
to a significant change in the patterns of 
hospitalization of patients with tuber- 
culosis. Physicians with special interests in 
this disease alone are becoming less com- 
mon and the disease is moving away from 
identification as an isolated specialty. With 
this reorientation, the participation of the 
general hospital and physicians with 
broader interests in infectious and pulmon- 
ary diseases is Increasing. 

Involvement of extrapulmonary lymph 
nodes and osseous structures occurs as a 
result of post primary hematogeneous dis- 
semination of the tubercle bacillus and 
presents particularly interesting diagnostic 
problems to the physicians involved.? ^5? 
Intestinal tuberculosis, as a primary source 
of infection, is now extremely rare in this 
country.” Metastatic areas of infection 
usually heal without becoming clinically 
apparent and are familiar to the radiologist 
as areas of lymph node calcification in 
various locations of the body. Occasionally, 
however, one sees an immediate, or more 
commonly, a much delayed clinically ap- 
parent tuberculous lymphadenitis, osteo- 
myelitis or arthritis. Cervical, axillary or 
inguinal lymphadenitis generally presents 
as palpable lymphadenopathy which is 
easily accessible for aspiration or biopsy to 
obtain material for examination and cul- 
ture, 

Retroperitoneal tuberculous lymphaden- 
itis, however, presents a more difficult 
diagnostic problem. The incidence of extra- 
pulmonary disease is decreasing due to 
more effective drug therapy, and tuber- 


culosis may not be given serious considera- 
tion, especially when the primary pulmon- 
ary site is healed or not roentgenograph- 
ically apparent. The clinical features of 
these infections are relatively nonspecific 
and the combination of abdominal masses, 
weight loss, anorexia and fever frequently 
lead to an erroneous primary diagnosis of 
neoplasm, especially lymphoma or car- 
cinoma, metastatic to retroperitoneal lymph 
nodes. 

The roentgenographic manifestations of 
retroperitoneal tuberculous lymphadenitis 
are generally indistinguishable from the 
lymph node enlargement of any other dis- 
ease process such as lymphoma, the me- 
tastatic deposits of testicular tumors, 
sarcoidosis, brucellosis or various mycotic 
infections. The relation of the retroperi- 
toneal lymph nodes to the kidneys, renal 
pelvis, ureters and the retroperitoneal por- 
tion of the duodenum is particularly 1m- 
portant but usually nonspecific Any as- 
sociated involvement of the osseous struc- 
tures which appears to begin in the 
cartilaginous portion of the skeleton and 
then involves adjacent osseous structures 
places the disease in the inflammatory 
category. 

This paper will describe two such cases 
recently seen by us, both of which were, at 
first, misdiagnosed as neoplasms. It will 
stress the value of a careful roentgeno- 
graphic search for bony lesions in these 
cases and the use of lymphangiography to 
document the extent of the lymph node 
disease before attempts at biopsy are 
made. 


* From the Department of Radiology, University Hospital, Columbus, Ohio. 


T Instructor of Radiology. 
i Associate Professor of Radiology. 
$ Assistant Professor of Medicine. 
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REPORT OF CASES 


Case 1. This 43 year old Negro female had 
multiple previous admissions to the Ohio State 
University Hospital for the evaluation of 
anemia and lymphadenopathy. Pernicious ane- 
mia, thalassemia minor and hyperthyroidism 
had been diagnosed. Although she had had 
multiple lymph node biopsies on previous ad- 
missions, no specific pathology could be found. 
A barium enema examination 2 years prior to 
admission had suggested “ulcerative colitis or 
lymphogranuloma venereum.” Four months 
prior to the present admission, the patient 
noted the onset of lower abdominal fullness and 
discomfort accompanied by fatigue and slight 
weight loss but no fever, cough, night sweats or 
urinary tract symptoms. 

Physical examination disclosed a well de- 
veloped, nervous, middle aged female in no 
acute distress. Moderate exophthalmos was 
present. There was mild left cervical and bi- 
lateral axillary and inguinal lymphadeno- 
pathy. Examination of the chest and abdomen 
was within normal limits. Pelvic examination 
disclosed an ill-defined mass in the left lateral 
portion of the pelvis. 

Admission laboratory studies showed a nor- 
mal hemoglobin and hematocrit; the white 
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blood cell count was 15,000 with 48 per cent 
segmented neutrophils. Urinalysis was normal. 
A first strength tuberculin skin test was posi- 
tive. Admission roentgenograms (Fig. 1, Z and 
B) showed enlarged right paratracheal lymph 
nodes, questionable enlargement of the para- 
aortic and mediastinal lymph nodes and a 
paraspinal mass in the lower thoracic area. 
Intravenous pyelograms (Fig. 2, Æ and B) 
revealed medial displacement of both ureters 
in the pelvis and lower abdomen. 

[t was suggested by the referring service that 
the bilateral ureteral displacement was due to a 
previous hysterectomy in that they could feel 
a mass only on the left side. Bilateral lower 
extremity lymphangiograms were attempted to 
clarify the extent of the disease. Satisfactory 
injection was achieved on the left side only 
(Fig. 3). Extensive lymphadenopathy was doc- 
umented in the iliac and lower paraaortic 
chains, and a diagnosis of Hodgkin's disease 
was suggested. 

At surgery, multiple bilateral enlarged pelvic 
lymph nodes were found. Numerous biopsies 
were obtained which showed granulomata with 
central caseating necrosis. Acid fast stains 
showed numerous tubercle bacilli. She was im- 
mediately started on antituberculous therapy 


Fic. 1. Case 1. (4) Chest roentgenogram shows no evidence of pulmonary disease. Enlarged right paratra- 
cheal and questionable left mediastinal lymph nodes were reported along with a questionable lower thoracic 
paraspinal mass. (B) Thoracic spine roentgenogram confirmed the paraspinal mass but no bone or disk 
destruction could be seen. 
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l'1G. 2. Case 1. (4) The kidneys and upper ureters are normal. (B) Both lower ureters are displaced medially. 
We have found this to be reliable evidence of pelvic lymphadenopathy. 


and transferred to a tuberculosis sanatorium 
where she gradually improved. 


Case 1r. This 41 year old Negro male was 
admitted to the Ohio State University Hospita’ 
in July, 1969 with unilateral right-sided leg 
edema. One month prior to admission, he first 
noted painless swelling of the right leg, warmth 
of the extremity and recurrent night sweats. 
He had been admitted to another hospital 6 
months previously with the diagnosis of her- 
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FIG. 3. Case t. Left lower extremity lymphangiogram 
showing marked enlargement of the external and 
common iliac lymph nodes with moderate reticula- 
tion and. some localized filling defects. The ap- 
pearance was felt to be most consistent with Hodg- 
kin’s disease. 
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niated nucleus pulposus. Following a normal 
lumbar myelography, he was treated with trac- 
tion. However, he continued to have low back 
pain with radiation to the right sacral region. 
Past history was unremarkable except for a 
"kidney infection" 2 years previously and 
"pneumonia" I year prior to this admission. 

Physical examination revealed an alert Negro 
male in no acute distress. Vital signs were 
within normal limits with the exception of an 
intermittent, low grade fever. Other positive 
physical findings were limited to the right 
lower quadrant of the abdomen, the right in- 
guinal area and the right leg. A large mass 
which was warm, nontender and nodular in 
some areas was palpated in the right lower 
quadrant and extended into the inguinal region. 
The boundaries of the mass were ill-defined. 
The right leg was swollen from hip to foot but 
there was no leg tenderness. 

Initial hematologic and urinary examinations 
were within normal limits. Serum electrolytes, 
blood urea nitrogen and liver function tests 
were also normal. A first strength tuberculin 
skin test was positive. 

The admitting diagnosis was iliofemoral 
thrombophlebitis and the patient was hep- 
arinized soon after admission. Roentgenogram 
of the chest (Fig. 4) was normal. Intravenous 
urography and iliac venography documented 
the right pelvic mass (Fig. 5, 4 and B). Uni- 
lateral destruction of the right sacroiliac joint 
was overlooked. Right lower extremity lymph- 
angiography (Fig. 6, 4 and B) showed rather 
marked medial displacement of the iliac vessels 
plus extensive enlargement of both the iliac 
and paraaortic lymph nodes. A diagnosis of 
either lymphoma or acute inflammatory dis- 
ease was entertained. 

Due to thephysicalandrozntgenographic find- 
ings of an inguinal mass, anticoagulation was 
discontinued, and the patient was taken to the 
operating room for surgical exploration of the 
right inguinal region and the retroperitoneal 
space. At surgery, the lymph nodes in the 
retroperitoneal space and the right supraing- 
uinal area were found to be enlarged and tense. 
When the retroperitoneal space was entered for 
biopsy, about 500 cc. of purulent material was 
encountered and removed. Multiple lymph 
node biopsies were obtained. Histologic exam- 
ination showed multiple granuloma within the 
lymph nodes with giant cells and occasional 
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Fic. 4. Case 11. Chest roentgenogram shows no evi- 
dence of active or old inflammatory disease. 


areas of central caseating necrosis. Stain for 
acid fast bacilli was positive. The patient was 
placed on antituberculous therapy immed- 
lately after surgery and was discharged im- 
proved after a hospital stay of 30 days. A pre- 
discharge intravenous pyelogram (Fig. 7) had 
shown marked regression of the mass, partly 
due to the drainage but moderate regression of 
the lymph node enlargement had also occurred. 
Culture of the biopsy material revealed 
Mycobacterium tuberculosis hominis. 


DISCUSSION 


Case 1 illustrates the rather protracted 
course which these problems may take 
before a large enough area of lymphadenitis 
or abscess develops to prompt surgical in- 
tervention and specific diagnosis. The pel- 
vic symptoms and inflammatory changes 
seen on the barium enema examination 2 
years before the biopsy of the pelvic lymph 
nodes were probably part of the initial 
activation of the tuberculous lymphadeni- 
tis. The paraspinal mass did not have the 
expected disk destruction associated with it 
and therefore, along with the nonspecific 
changes on the lymphangiogram, helped 
lead to an erroneous preoperative diagnosis 
of lymphoma. The medial displacement of 
ureters was very helpful in that it suggested 
bilateral pelvic lymphadenopathy and led 
to lymphangiography. We have not seen 
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l'1G. 5. Case u. (4) Intravenous urography fails to fill the distal ureter well but the soft tissue mass (solid 
arrows) is well seen along with extensive destruction of the right sacroiliac joint (open arrows). (B) Iliac 
venography reconfirms the right pelvic mass with moderate compression but no invasion of the vein. 


this medial displacement of the pelvic 
ureters due to post-hysterectomy fibrosis as 
had been suggested by the referring service, 
and believe that such displacement in- 
variably means lymphadenopathy. Ad- 
mittedly, the normal course of the pelvic 
ureters is quite variable but, in this case, 
the medial displacement was very convinc- 
Ing. 

Case 11 was suspected of being either 
lymphoma or infection from the lymphan- 
giogram. The unilateral pelvic mass was, 
of course, well if not overly documented bv 
physical examination, plain roentgeno- 
grams, intravenous pyelograms, inferior 
vena cavograms and barium enema roent- 
genograms. The unilateral destruction of 
the sacroiliac joint was probably diagnostic 
of osseous tuberculosis but was overlooked 


both on the mvelogram at another hospital 
and initially by us. The leg edema could 
have resulted from a lymphomatous mass 
occluding the iliac vein by extrinsic pres- 
sure, but lymph node involvement alone 
would not be expected to obstruct lymph 
How to that extent. 

There are only scattered reports of 
lymphangiographic studies of patients with 
retroperitoneal tuberculous lymphadenitis. 
1,2,3,10,11 Viamonte and co-workers! pub- 
lished 6 cases in 1963 and compared them 
with cases of nonspecific infection, sar- 
coidosis and histoplasmosis. The more 
acute changes of cat scratch fever and in- 
fectious mononucleosis were also described. 
Three of the 6 cases had abnormal ap- 
pearing lymph nodes with “marginal filling 
defects simulating nonspecific adenitis or 
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metastatic foci." Histologically, the de- 
fects could be correlated with granulomas, 
fibrosis and hyalinization. Sarcoidosis pro- 
duced a much more granular, uniform 
pattern with abnormal paraaortic lymph 
nodes seen in 2 of 6 cases. 

Albrecht ef al! reported 20 cases of 
sarcoidosis and 15 cases of cervical tuber- 
culosis which were studied by lower ex- 
tremity, pelvic and abdominal lymphangio- 
grams. Eleven of the 20 patients with 
sarcoid and 6 of the 15 with tuberculosis 
had abnormal retroperitoneal lymph nodes. 
Their findings were similar to those of 
Viamonte e al" with tuberculous lymph 
nodes showing only mild enlargement with 
sharply outlined filling defects, predomin- 
antly in the paraaortic area. In sarcoidosis, 
enlargement and “‘loosening of structure" 
predominated. Sarcoidosis could not be 
readily separated from lymphoma, or 


tuberculosis from metastatic carcinoma. 
Gobbeler and Magnus? reported bilateral 
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lower extremity lymph edema secondary to 
extensive calcified tuberculous, inguinal, 
iliac and paraaortic lymph nodes which 
showed marked obstructive changes of der- 
mal backflow and extravasation in the 
lower extremities but no visualization of 
the inguinal or retroperitoneal lymph nodes. 

A very interesting case of mammary and 
axillary. tuberculosis which was mistaken 
for carcinoma after upper extremity lymph- 
angiography was recently reported bv 
Gregl and Kienle.* They felt that an intact 
marginal sinus was helpful in differentiat- 
ing tuberculosis from metastatic carcinoma. 
This would seem to be a useful observation 
but does not help in the additional problem 
of differentiating both these diseases from 
the lymphomas. 

Our cases show a wider spectrum of 
lymphangiographic abnormalities than pre- 
viously reported. Case 1 had marked en- 
largement of the iliac lymph nodes with 
both general reticulation and central filling 





Fic. 6. Case 11. (4) Postinjection oblique pelvic lymphangiogram shows marked medial displacement of the 
iliac vessels. (B) Twenty-four hour lymphangiogram shows both general reticulation and filling defects 
in grossly enlarged iliac and paraaortic lymph nodes. The majority of the mass is not accounted for by 
the lymph nodes, however, and at surgery there was a 500 cc. abscess. 
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lic. 7. Case rr. Intravenous urogram 20 days after 
the lymphangiography shows both regression of 
the general lymphadenitis and the very uniform 
nature of the paraaortic lymph node reticulation. 


defects. The appearance was more sugges- 
tive of Hodgkin's disease or sarcoidosis 
than the previously reported similarity to 
metastatic carcinoma. Case rm also had 
strikingly enlarged lymph nodes, many of 
which were uniformly reticulated, suggest- 
ing lymphosarcoma, sarcoidosis or acute 
inflammatory disease. There was also a 
large mass which could not be accounted 
for by the contrast filled lymph nodes and 
apparently represented the coo cc. abscess 
drained at surgery. Such a mass seen on a 
lymphangiogram may in future cases lead 
to the correct diagnosis of inflammatory 
disease. 


CONCLUSION 


Tuberculous retroperitoneal lymphaden- 
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itis is easily mistaken for neoplastic dis- 
ease. 

Preoperative lymphangiography has shown 
a much wider spectrum of abnormalities in 
our cases than previously reported. These 
changes seem indistinguishable from lym- 
phoma except for the displacement pro- 
duced by abscess formation. 

Lymphangiography seems very useful to 
demonstrate the generalized nature of the 
disease process and to pinpoint the easiest 
place for biopsy. 

Identification of inflammatory spine or 
sacroiliac joint disease is frequently a 
simple and reliable clue to the correct diag- 
nosis. 


J. David Dunbar, M.D. 
Department of Radiology 
Ohio State University 
College of Medicine 
410 West roth Avenue 
Columbus, Ohio 43210 
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UNUSUAL RETENTION OF IODIZED OIL* 


By CHARLES D. TEATES, M.D., and JAMES G. HUNTER, Jr., M.D. 


CHARLOTTESVILLE, VIRGINIA 


RONCHOGRAPHY is a well estab- 

lished diagnostic procedure and has 
been performed for almost 50 years.’ A 
number of contrast agents have been tried 
over the vears with varying success and not 
infrequent complications. The complica- 
tions include acute allergic and febrile re- 
actions, pulmonary insufficiency, 1odism, and 
granuloma formation. ?:4519.1.33 Lipiodol 
has been blamed for aggravating tubercu- 
losis and other inflammatory processes. 
Another complication, the long term reten- 
tion of the contrast agent, is the subject of 
this report. 

We recently reviewed the roentgeno- 
grams of a patient who had received viscio- 
dol for bronchography 10 years and 8 years 
previously. Faint traces of the contrast 
agent were still evident in the right middle 
and lower lung fields on chest roentgeno- 
grams. 


REPORT OF A CASE 


A white male truck driver noted the onset of 
recurrent cough occasionally productive of 
blood-streaked sputum at the age of 29 years. 
[n December 1960, at the age of 33 years, fol- 
lowing an episode of brisk hemoptysis, he was 
referred to the University of Virginia Hospital. 
As part of his evaluation, bronchography, uti- 
lizing visciodol, was performed on December 
28, 1960 with minimal findings suggesting early 
cylindric bronchiectasis in the left lower lobe. 
Bronchograms of the right lung were normal. 
Alveolarization of contrast material occurred 
during the procedure. 

The patient continued well except for occa- 
sional blood-streaked sputum until June 1962, 
when he experienced another episode of severe 
hemoptysis. He was readmitted in July 1962 
and a preliminary chest roentgenogram re- 
vealed residual visciodol bilaterally (Fig. 1). 
A second bronchography, again with visciodol, 
was carried out on July 5, 1962. The right 
bronchial tree again appeared normal. On the 





l'1G. 1. Chest roentgenogram in July 1962, 2 years 
after the first bronchogram. Residual visciodol is 
quite evident bilaterally. 


left there was poor filling of the bronchi of the 
lingular division of the left upper lobe and the 
superior segment of the left lower lobe. Alve- 
olarization of visciodol again occurred (Fig. 2). 
Bronchoscopy demonstrated a mass in the an- 
terior segment of the left lower lobe. 

Left lower lobectomy revealed bronchitis, 
bronchiectasis, and inflammatory pseudopolyps. 

The patient's condition since surgery has 
been stable. He continues to note a small amount 
of sputum production daily, occasionally blood- 
streaked. Yearly chest roentgenograms have 
continued to demonstrate decreasing amounts 
of residual visciodol in the right lung, most 
recently on August 13, 1970 (Fig. 3, 4 and 5). 


DISCUSSION 


Lipiodol and visciodol both contain 10- 
dized poppy seed oil as the contrast agent. 
Visciodol is a suspension of sultanilamide in 
lipiodol. These agents are evident roentgen- 
ographically until the oil is expectorated or 
resorbed. The roentgenographic contrast 
agent in dionosil oily is propyliodon, sus- 
pended in peanut oil (arachis oil). The con- 
trast agent is rapidly hydrolyzed and ex- 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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Fic. 2. Chest roentgenogram taken shortly after the 


second bronchogram in July Additional 


alveolar filling has occurred. 


1962. 


creted by the kidneys but the oily vehicle 
mav be retained somewhat longer. The pea- 
nut oil is not evident roentgenographically 
unless it produces a pneumonitis.‘ 

Several authors have described unusually 
long retention of lipiodol. Ballon and Bal- 
lon? noted that the agent is retained longer 
in the normal lung than in the diseased lung, 
in one instance up to 8 months. Amberson 
and Riggins! state that lipiodol may be 
retained for days, months or vears. Wright? 
documented retention for I year in a pa- 
tient who expired as a result of lung car- 
cinoma. Felton? examined lung specimens 
from 37 patients who had bronchographies 
with lipiodol 3 weeks to 47 months prior to 
surgery. All had bronchiectasis and pneu- 
monitis to some degree. Twenty-three spe- 
cimens showed residual lipiodol up to 295 
days after bronchography. The roentgeno- 
graphic evidence of retention correlated 
well with the histologic demonstration of 
oil. Sheldon” reported a case of retention 
for 2 years in a patient who had a subacute 
systemic reaction to lipiodol lasting several 
weeks. Fortner and Miles’ demonstrated an 
oil granuloma 6 years after bronchography 
with lipiodol, but the contrast agent was 
not evident on the roentgenogram after 1 
year. Pentogalos and Avgoustiniatos!" re- 
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FIG. 3. Considerable opaque medium remains in the 
right lung 1 vear after the second bronchogram. 
The remaining left upper lobe showed no signifi- 
cant residual contrast medium. 





‘tc. 4. Roentgenogram of the chest taken in 1965, 
3 years after bronchography, demonstrates partial 
clearing of the iodized oil. 





liG. 5. Chest roentgenogram taken in August 1970 
continues to demonstrate a faint residual of 
iodized oil, 8 years after the second bronchography. 


ported a patient with bronchiectasis who 
retained lipiodol for 1 year in a collapsed 
middle lobe. Flamm?* also reported 2 cases 
who received lipiodol as a treatment for 
asthma in whom the contrast agent was 
visible on roentgenography at 8 months and 
at I year. 

Some authors have noted increased re- 
tention in abnormal lungs. Predisposing 
conditions have included stasis secondary 
to obstruction, a cavity that fills with con- 
trast agent, or a relatively fixed lung.?? 
Felton’ suggested that emphysema predis- 
poses to long retention. 

The present patient represents the long- 
est retention of iodized oil, visible on roent- 
genograms, that we have been able to locate 
in the English literature. Although this pa- 
tient had mild bronchiectasis, the duration 
of retention was probablv related to the de- 
gree of spill into alveoli in the procedures. 
No unusual side effects from the long reten- 
tion have been noted. 


SUMMARY 


A patient is reported in whom contrast 
medium is evident roentgenographically in 


Charles D. Teates and James G. Hunter, Jr. 
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the lungs 8 years following bronchography 
with visciodol. The long retention appears 
to be related to the degree of alveolar filling. 
No unusual side effects have been noted. 


Charles D. Teates, M.D. 
Department of Radiology 
University of Virginia 

School of Medicine 
Charlottesville, Virginia 22901 


REFERENCES 


I. AMBERSON, J. B., JR., and Riccins, H. M. 
Lipiodol in. bronchography. Am. J. Roenr- 
GENOL. & Rap. THERAPY, 1933, 30, 727-746. 

. Barrow, D. H., and Barrow, H. C. Effect of 
injection of lipiodol and rate of its disappear- 
ance in normal and diseased lungs. Canad. 
M. A. F., 1927, 77, 410-416. 

3. Bropy, H. Focal lipid granulomatosis of lung 
following instillation of iodized poppy seed oil. 
Arch. Path., 1943, 35) 744-749. 

4. Dunsar, J. S., Skinner, G. B., Worrzman, G., 
and Stuart, J. R. Investigation of effects of 
opaque media on lungs with comparison of 
barium sulfate, lipiodol and dionosil. Am. J. 
ROENTGENOL., Rap. THERAPY & NUCLEAR 
MED., 1959, 82, 902-926. 

. Ferron, W. L., II. Reaction of pulmonary tissue 
to lipiodol. 7. Thoracic Surg., 1953, 25, £30- 
542. 

6. Lamm, G. Retention of lipiodol in lungs. 7. 4L- 
lergy, 1938, 9, 593-600. 

7. Fon NER, H. C., and Mites, J. S. Iodized poppy- 
seed oil granuloma. Arch. Path., 1950, 49, 
447—452. 

. GREENBERG, S. D., Hautman, G. L., JR., and 
Spyut, H. J. Pulmonary tissue reaction follow- 
ing hytrast bronchograms. Ty. 4m. Bronch. A., 
1964, 44, 106-119. 

9. Licut, J. P., and Oster, W. F. Clinical and 
pathological reactions to  bronchographic 
agent dionosil aqueous. Am. J. ROENTGENOL., 
Rap. THERAPY & NucLear MeD., 1966, 98, 
468—473. 

10. PENTOGALOS, G. H., and Avcoustiniaros, J. E. 
Middle lobe syndrome following pneumonitis 
due to retention of bronchographic contrast 
media. Ohio M. F., 1968, 64, 928—932. 

11. Roopvoetz, A. P., SWIERENGA, J., and OEFNER, 
A. P. Transient pulmonary densities around 
retained lipiodol. Thorax, 1966, 27, 473-481. 

I2. SHELDON, F. B. Long pulmonary retention of 
lipiodol. Radiology, 1943, 40, 403-404. 

13. Wnicur, R. D. Reaction of pulmonary tissue to 
lipiodol. 4m. F. Path., 1935, II, 497-501. 


te 


‘nm 


M 


oo 


VoL. 111, No. 3 


LYMPHANGIOMYOMATOSIS* 


A CLINICAL-ROENTGENOLOGIC-PATHOLOGIC SYNDROME 


By WALLACE T. MILLER, M.D., JOHN L. CORNOG, Jr., M.D., 
and MICHAEL A. SULLIVAN, M.D.1 


PHILADELPHIA, PENNSYLVANIA 


THE past 13 years, 27 cases (Table 1) 
have been reported of an unusual syn- 
drome affecting the lymphatic and respi- 
ratory systems, which has been designated 
lymphangiomyomatosis or lymphangiomy- 
oma by the pathologists. Although rare, 
these cases can be readily recognized by 
the combination of a very characteristic 
clinical picture and a typical roentgen pat- 
tern which has not previously been empha- 
sized in the literature. We have had the 
opportunity to examine the roentgeno- 
grams of 7 of the cases of lymphangiomy- 
omatosis, and here present a description 





of the salient roentgenologic findings in 
these cases together with a brief review of 
the clinical and pathologic features of this 
distinctive syndrome. 


CLINICAL FEATURES 


The sex incidence shows an overwhelm- 
ing female predominance, with 26 of the 27 
reported cases occurring in women. The 
age range is from 18 to 70 years, with most 
of the patients in the 30 to 50 year age 
group. The average age is 43 years. Most 
of the patients (18 of 27) presented with 
dyspnea, of which the most common cause 





B oen b! 


Fic. 1. Case 8. This 69 year old female developed onset of dyspnea. (4) A left chylothorax was discovered 
and treated with thoracentesis and subsequently by ligation of “an accessory thoracic duct." (B) Eighteen 
months later, a right chylothorax developed. Also note reticular changes throughout the lung fields at this 
time and a small right pneumothorax. Right thoracotomy and mediastinal exploration revealed a medi- 
astinal mass which pathologically was a lymphangiomyoma. (Case courtesy of William F. Reinhoff III, 


M.D., Baltimore, Maryland.) 


* From the Departments of Radiology and Surgical Pathology, Hospital of the University of Pennsylvania, Philadelphia, Pennsyl- 


vania. 


+ Present Address: Department of Radiology, Ochsner Clinic, New Orleans, Louisiana. 
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Case, Age, Sex 





10, 


I 3. 


14. 


16. 


. Pachter and 


Lattes? 
70 F 


. Pachter and 


Lattes?? 
54M 


. Correll and 


Fischer: 
47F 


. Brewer? 


41 F 


. Maurer” 


371 


. Lindskog, Liebow 


and Glenn!* 
48 F 


. Lindskog, Liebow 


and Glenn'* 


. Reinhoff, Shelley 


and Cornell? 
69 F 


. Laipply and 


Sherrick™ 
28 F 


Laipply and 
Sherrick" 
soF 


. Brandt and 


Rossing? 
29 F 


. Delarue, Depierre 


and Roujeau* 
37 F 


Inglis™ 16 
32 F 


Inglis!® 
ar F 


Vadas, Pare and 
Thurlbeck*: 
;;F 


Cornog and 
Enterline® 
27 | 


* S=surgery; 
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Tissue* 





TABLE I 
SUMMARY OF 27 REPORTED CASES 
Roentgenography 
Symptoms 
Effusion Lungs 
None Yes, side not Not mentioned 


Increasing dyspnea 
for 18 months and 

cyanosis of lips for 
3 months 


Gradual onset of 


dyspnea 


Increasing dyspnea, 
cough, chest pain 
and weight loss 


Pain right lower 
abdomen 


Fell down stairs and 
developed chest 
pain 


No history 


Dyspnea 


Chronic cough and 
dyspnea 


Dyspnea 


Dyspnea 


Dyspnea 


Exertional dyspnea 
and hemoptysis 


Recurrent dyspnea 


Dyspnea 


Dyspnea and mass 


in le.t retroperito- 
neal region 


A=autopsy. 

















mentioned 


None reported 


Right effusion, 
small posterior 
mediastinal mass 


Left and right 


effusion 


Right effusion 


Right effusion and 


chylous ascites 


Not stated 


Left and right 


effusion plus 
pneumothorax 


Left and right 
effusions plus 
pneumothorax 


Left chylothorax 


Yes, side unknown 


Left effusion 


No, but did have 


chylous ascites 


Right effusion and 
ascites 


Right effusion and 
pneumothorax 


Right effusion 











Bilateral pneumonic 


process 


Bilateral reticular 
infiltrate not 
present 6 years 
previously 


Normal 


?Infiltrate 


Not stated 


Not stated but 
pathologic changes 
in lungs on photo- 
micrograph 


Diffuse reticular 
pattern 


Fine granular 
mottling in the 

arenchyma of all 
obes of both 
lungs 


Uniform bilateral 
mottling of both 
lungs 


Diffuse mottling 
both lungs 


Reticulonodular 
densities in both 
lungs 


Roentgenograms 
not mentioned but 
"pulmonary honey- 


combing” at autopsy 


Bilatera! reticular 
densities in lungs 


Diffuse parenchy- 
mal infiltrates 


Diffuse linear 
parenchymal 
infiltrates 





Tumor of thoracic duct resected. 
Chylous effusions controlled by 
small doses of roentgen irradia- 
tion. Patient alive and well, 

3 years after surgery 
Died of “pneumonia” 


3 months 
after first seen 


5 X1.5 cm. mass removed from 
thoracic duct at surgery. 
Patient alive and well, 

2 years later 


Thoracotomy extended to 
abdomen—2 nodules removed 
from cisterna chyli which was 
anastomosed to hemiazygos 
vein. Patient alive and well 

3 years after surgery 

2 cm. tumor excised from 
thoracic duct with ligation of 
duct. Patient alive and well 

2 years later 


Unknown 


Unknown 


Two thoracotomies with tale 
powargan, Removal of tissue 

rom right side of mediastinum. 
Patient alive and well 18 
months after surgery 


Thoracotomy with ligation of 
thoracic duct and decortication 
of the left lung. Roentgen ir- 
radiation (2,200 rads) to medi- 
astinum. Patient dead after 5 
years of recurrent effusion and 
respiratory failure 


Patient died following cardiac 
arrest during anesthesia 


Died following surgery for 
thoracic duct ligation 


Died in 5 years of respiratory 
insufficiency 


Died in 4 years of respiratory 
insufficiency 


Died in 4 years, cause not stated 


Died in 4 years of respiratory 
insufficiency 


Talc poudrage and right thora- 
cotomy; and removal of retro- 
peritoneal mass on abdominal 
surgery. Patient died in several 
months of respiratory 
insufficiency 











iy mphangionyor oma 
thoracic duct (S) 


Lymphangiomyoma 
of retroperitoneum 

and posterior medi- 
astinum. Lungs not 
mentioned (A) 


Lymphangiomyoma 
of thoracic duct (S) 


Lymphangiomyoma 
of cisterna chyli (>) 


Lymphangiomyoma 
of thoracic duct (S) 


Lymphangiomyoma 
of thoracic duct (S) 


Lymphangiomyoma 


of the lung (S) 


Lymphangiomyoma 
of posterior medi- 
astinum and thoracic 
duct (S) 


Lymphangiomyoma 
of thoracic duct and 
mediastinal lymph 
nodes and of the 
lungs (A) 


Lymphangiomyoma 
bronchopulmonary 
lymph nodes, 
thoracic duct and 
lung (A) 


Lymphangiomyoma 
lymph nodes and 
lungs (A) 


Lymphangiomyoma 
of thoracic duct and 
mediastinal lymph 

nodes and lungs (A) 


Lymphangiomyoma 
of mediastinal lymph 
node and lungs (A) 


Lymphangiomyoma 
in inguinal lymph 
node (S) 


Lymphangiomyoma 
oi abdominal, thor 
racic and cervical 
lymph nodes and 
lungs. Angiomyoli- 
poma of kidney (A) 


Lymphangiomyoma 
of retroperitoneal 
mass and in lungs on 
lung biopsy (5) 
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TaBe I (Continued) 


























Roentgenography 
Case, Age, Sex Symptoms Clinical Course | Tissue* 
Effusion Lungs 
17. Cornog and Dyspnea | Right effusion Diffuse parenchy- | Ligation of the thoracic duct. Lymphangiomyoma 
Enterline® mal infiltrate Patient died 4 months later of of the thoracic duct 
36 F “interstitial pneumonia” and and lungs (A) 
respiratory failure 
18. Cornog and Dyspnea Bilateral effusions Minor diffuse | Retroperitoneal lymphangiomy- | Lymphangiomyoma 
Enterline® reticular oma removed from abdomen. of retroperitoneal 
56 F pattern Subsequent effusion is controlled | mass (S) 
| by several courses of roentgen 
therapy. Patient alive and well 
13. Cornog and Headaches and No Normal | Small paraaortic mass found in- | Lymphangiomyoma 
Enterline® hypertension | cidentally at abdominal surgery. | of retroperitoneal 
ôr F 


20. Cornog and 
Enterline® 
50 F 


Bilateral effusions 
and pneumothorax 


Abdominal pain 
and dyspnea 





21. Frack, Simon Dyspnea and chest Bilateral effusions 
and Dawson"! pain with pneumothorax 
40 F and chylous 
ascites 





22. Fievez et al.10 
35 F 


N 
N 


Bilateral effusions 
plus chylous 
ascıtes 


Dyspnea 


23. Pamukcoglu% Bilateral effusions 


Dyspnea 
40 F 


24. Wuketich?s Chest pain, 
35 F hemoptysis 


Left effusion and 
pneumothorax 


25. Wuketich?8 


| Right effusion and 
41 F 


recurrent bilateral 
pneumothorax 


Respiratory 


26. Maurer and 
Koch? 


Cough and chest Left effusion 


pain 





27. Bush el al.5 


Chest pain Bilateral effusion 








*S=surgery; A=autopsy. 


was a chylous pleural effusion. Twenty- 
three of 27 patients developed unilateral 
or bilateral chylous effusions during the 
course of their disease, and 7 patients ex- 
hibited a pneumothorax. Four patients had 
chylous ascites in addition to chylous 
pleural effusions. Several patients gave a 
history of trauma immediately preceding 
the onset of clinical symptoms. 

The disease is generally progressive with 
repeated episodes of chylous effusion and/or 
chylous ascites which may require repeated 
thoracenteses or paracenteses for clinical 


Diffuse reticular 
pattern 


Diffuse reticular 
pattern 


Not stated 


Ditfuse reticular 
pattern 


Diffuse reticular 
pattern 


Diffuse reticular 
pattern 


Small, focal 
| infiltrate 


Diffuse reticular 
IS F infiltrate 


Removal resulted in complete mass (S) 


cure 


Abdominal surgery revealed 
retroperitoneal lymphangiomy- 
oma which was partially re- 
moved. Patient had subsequent 
bilateral pleurectomies to control 
pleural effusions and pneumo- 
thorax. Effusions finally were 
controlled by nitrogen mustard. 
Patient alive and well, 7 years 
later 


Lymphangiomyoma 
of retroperitoneal 
mass (S) 





Lymph node biopsy revealed 
lymphangiomyoma. Patient sub- 
sequently died of renal failure 
| and cachexia from extensive 
paracentesis for chylous 
accumulations 


Lymphangiomyoma 
of inguinal lymph 
node (S) 


Lymphangiomyoma 
of thoracic duct and 
inguinal cyst, lungs 
not mentioned (A) 


Patient died from "acute edema 
of lungs" 2 years after first 
effusion 





Lymphangiomyoma 
of posterior medi- 
astinum, retroperi- 
toneum and lungs (A) 


Patient died of respiratory fail- 
ure 6j years after first 
hospitalization 


Lymphangiomyoma 
of retroperitoneum, 
mediastinum and 
lungs (S and A) 


Patient died of cardiorespiratory 
failure 6 months after first 
effusion 


Lymphangiomyoma 
of mediastinum and 
lungs. Tuberous 

sclerosis of brain (A) 


Nine year course ending in 
death 





Partial resection of lesion; living, 
postoperative course not 
described 


Lymphangiomyoma 
of mediastinum (5) 


Lymphangiomyoma 
of lung and retro- 
peritoneum (5) 


Resection of retroperitoneal 
mass and lung biopsy. Living 
| and well 











relief. In most cases surgical therapy has 
been attempted and has been directed to- 
wards removal of the underlying lesion 
(lymphangiomyoma) of the thoracic duct, 
or, where this has not been considered 
practical, towards ligation of the duct or 
anastomosis of the duct with the venous 
system. Three patients with recurrent chy- 
lothorax were treated with moderate doses 
of irradiation directed to the area of the 
thoracic duct lesion, with possible reduc- 
tion in the rate of chvlous accumulation. 
Obliteration of the pleural space by talc 


W. T. Miller, J. L. Cornog, Jr. and M. A. Sullivan 
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poudrage or instillation of nitrogen mus- 
tard has also been attempted. Although 
there have been a few apparent cures after 
successful surgical excision of the thoracic 
duct lesion, and several patients have sur- 
vived for long periods with recurrent dis- 
ease, none of the therapeutic measures 
attempted has been uniformly effective. 
Even when chylous effusions have been 
controlled or stopped by therapy, the pul- 
monary infiltrates, associated with the 


ic. 2. Case 3. (4) This 47 year old female 
had a normal chest roentgenogram in 1956. 
In December 1961, she developed dyspnea. 
(B) A chest roentgenogram in 1962 shows 
diffuse reticulonodular densities in the lung 
fields (C) and a right pleural effusion which 
proved to be chylous. At thoracotomy, a 
posterior mediastinal mass was discovered 
which pathologically was a lymphangio- 
myoma. The patient was asymptomatic in 
1965 but diffuse pulmonary changes per- 
sist. (Case courtesy of Nobel Correll, 
M.D., Oakbrook, Illinois.) 


pathologic changes of “honeycomb lung,” 
have often been progressive, leading to a 
respiratory death in a number of cases. 
Fifteen of the 27 patients reported in the 
literature are known to be dead, 14 of their 
disease. 


ROENTGENOGRAPHIC FINDINGS 


The most common roentgenographic find- 
ing is pleural effusion (Fig. 1-5). Twenty- 
three of 27 patients exhibited pleural effu- 
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sion during the course of their disease, 
usually as a presenting feature. The effusion 
may be unilateral but is frequently bilat- 
eral. Thoracentesis always reveals the ef- 
fusion to be chylous in nature. 

Spontaneous pneumothorax was seen in 
7 patients. All of the patients with pneu- 
mothorax had roentgenographic findings 
indicative of interstitial pulmonary disease, 
and 6 of the 7 had associated pleural effu- 
sions at the time of pneumothorax. 

The lungs usually showed a characteristic 
although nonspecific pattern. Twenty of 
27 patients have had findings in the lung 
helds. These findings are primarily a fine 
reticulonodular interstitial infiltrate dis- 
tributed diffusely and uniformly through- 
out the lung fields. Kerley’s lines are often 
present. In patients with more advanced 
disease, there are small cystic changes in 
the lung fields which give the appearance 
of “honeycomb” lungs. This finding is well 
demonstrated in the gross pathology of the 
lung at autopsy. 

A mediastinal mass was correctly diag- 
nosed in 2 instances, but the mediastinal 
and retroperitoneal masses which are a part 
of this disease are usually relatively small 
and are not demonstrable roentgenographi- 
cally. Lymphangiography in 2 cases has 
demonstrated lymphatic block in the vi- 
cinity of the lesion??5 and, in 1 case, fis- 
tulas between paravertebral lymphatics 
and the pleural space.?! 


PATHOLOGIC DESCRIPTION 


Pathologically, lymphangiomyoma is 
characterized by small mediastinal or retro- 
peritoneal tumors which usually involve the 
thoracic duct and consist of numerous 
smooth muscle bundles interspersed with 
anastomosing lymphatic channels (Fig. 6). 
In some instances, circumscribed tumor 
masses are not present, but there is a diffuse 
proliferation in the mediastinum or retro- 
peritoneum of similarly related smooth 
muscle and lymphatic channels. The chylo- 
thorax, which is frequently associated with 
this disease, is apparently caused by devel- 


Lymphangiomyomatosis 





FIG. 5. Case 18. This 56 year old female had an ex- 
ploratory laparotomy for abdominal pain in 1952, 
at which time a retroperitoneal lymphangiomyoma 
was discovered. This was removed and the patient 
was treated with 1,150 rads of roentgen irradiation 
to the abdomen. 

In 1962, the patient developed dyspnea and a 
chylous effusion was identified on the left. The 
lungs are clear. The effusion has persisted and has 
been controlled by thoracentesis and 1 course of 
roentgen therapy (2,300 rads). The patient's 
clinical course remains stable. 


opment of fistulous connections between 
the pleural space and the chyle-bearing 
lymphatics of the mediastinum which are 
involved and probably obstructed by lym- 
phangiomyoma. Regional lymph nodes fre- 
quently contain lymphangiomyomatous 
tissue, a finding which might ordinarily 
suggest malignancy, but no metastasis has 
ever been demonstrated and local organs 
are not invaded in a malignant fashion. 

In the lungs, localized hyperplasia of 
smooth muscle of the pulmonary bron- 
chioles, vessels and lymphatics is observed. 
When microcystic changes are present, 
there is widespread breakdown of normal 
alveolar septa. Frequently, peribronchial 
and perivascular lymphatics are greatly 
distended. These changes account for the 
roentgenographic findings of interstitial dis- 
ease in most of the cases. 





DISCUSSION 


Lymphangiomyoma has appeared in the 
literature under a variety of names—lym- 
phangioma," leiomyomatosis,'5 lymphan- 
giomatous malformation,” intrathoracic 
angiomyomatous hyperplasia," and lym- 
phangiopericytoma.? However, the patho- 
logic description and illustration of the 
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l'1G. 4. Case 20. This 56 year old white female 
had a laparotomy in 1956 for abdominal 
pain at which time a retroperitoneal mass 
was discovered. The pathology was lym- 
phangiomyoma. (4) In 1961, the patient 
developed bilateral spontaneous pneumo- 
thoraces. At this time, a diffuse linear in- 
terstitial infiltrate was identified. The 
patient was treated with bilateral talc 
poudrage. (B) In June 1964, a chylous 
effusion developed on the right. This was 
treated by thoracotomy and ligation of 
thoracic duct. A biopsy from the region of 
the ligation revealed lymphangiomyoma. 
The patient subsequently developed a 
left pleural effusion. This effusion was 
treated with instillation of nitrogen mus- 
tard and the patient has had no further 
recurrence of effusions and remains stable. 
The pulmonary infiltrate present in 1964 
is better seen in (C). 


lesions in these reports leaves little doubt 
that they are the same, as are the clinical 
course and the roentgenologic findings. 
There are, also, a number of cases in the 
English language and foreign literature in 
which the clinical and roentgenologic find- 
ings are typical of lymphangiomyoma, but 
which have been excluded from this review 


tiis No. ‘4 
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Fic. 5. Case 15. This 37 year old female had a his- 
tory of dyspnea for 4 years and several episodes of 
hemoptysis. A chest roentgenogram revealed dif- 
fuse nodular infiltration in the lung fields, right 
pneumothorax and right pleural effusion which 
proved to be chylous. The patient died of respira- 
tory insufficiency, and lymphangiomyoma was 
identified at autopsy in the lymph nodes and 
lungs. (Case courtesy of William M. Thurlbeck, 
M.D., Montreal, Canada.) 


because of inadequate pathologic documen- 
tation* !2—14,19,22,26 or because the reports are 
published in remote and inaccessible sources 
and could not be verified. :!6 

Despite the paucity of well-documented 
reports of this disease in the literature, it is 
probably more common than generally real- 
ized. Three cases have appeared at the 
Hospital of the University of Pennsylvania 
in a span of 10 years. It seems likely that 
many cases go unrecognized or unreported. 

Laipply and Sherrick!" implicated trau- 
ma and proposed the following series of 
events: (I) rupture of thoracic duct; (2) 
chylomediastinum and chylothorax; (3) de- 
velopment of inflammation; (4) chylostasis 
in the mediastinum, lungs and pleura; (5) 
proliferation and hypertrophy of smooth 
muscle secondary to lymphatic obstruction; 
and (6) development of microcystic em- 
physema due to decreased interalveolar 
elastic tissue. 

In the majority of instances, there is no 
good history of previous trauma and it 
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Photomicrograph of lymphangiomyoma. 
Cords of smooth muscle cells enclose irregularly 
anastomosing lymphatic channels (white spaces). 
The endothelial lining of these channels is present 
but not apparent at this magnification. A focal ac- 
cumulation of lymphocytes, typical of the lesion, 
is present at the left. (H and E, X80.) 


lic. 6. 


seems more likely that lymphangiomyoma 
is a lesion of developmental or hamarto- 
matous origin rather than an unusual reac- 
tion to trauma. The presence of the disease 
in the lungs, lymph nodes, mediastinum 
and retroperitoneum suggests that this 1s 
a diffuse lesion of multifocal origin, perhaps 
genetically determined. Such a lesion may, 
of course, lead to lymphatic obstruction 
and rupture, so that many of the patho- 
logic processes proposed by Laipply and 
Sherrick may occur as secondary and com- 
plicating effects. The lesions of lymphan- 
giomyoma in the lungs and mediastinum 
bear a striking resemblance to lesions de- 
scribed in these locations in certain cases of 
tuberous sclerosis. So far, there is only one 
report (Table 1, Case 25) in the literature in 
which pathologically proven tuberous scle- 
rosis of the brain has been associated with 
the pathologic lesions and clinical course of 
lymphangiomyoma. In the other cases of 
the lymphangiomyoma syndrome in which 
an autopsy has been performed, including 
an examination of the brain, evidence of 
tuberous sclerosis has not been found. 


SUMMARY 


Lymphangiomyoma is an unusual disease, 
probably a congenital malformation or ham- 
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artoma, which is characterized by a com- 
bined proliferation of smooth muscle and 
lymphatic channels in the mediastinum, 
retroperitoneum, and regional lymph nodes, 
and by "honeycombing" and proliferation 
of smooth muscle in the lungs. Roentgeno- 
graphic findings of interstitial lung disease 
associated with chylous pleural effusion are 
almost pathognomonic of this disease. 


Wallace T. Miller, M.D. 

Department of Radiology 

Hospital of the University of Pennsylvania 
Philadelphia, Pennsylvania 19104 
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TUMORAL CALCINOSIS* 


By ISSA YAGHMAI, M.D.,t and PARVIN MIRBOD, M.D.t 


TEHERAN, IRAN 


"ToU calcinosis is a rare entity of 
unknown etiology. Ín this condition 
small or large nodular calcareous masses 
are deposited in the soft tissues about Juxta- 
articular areas; it occurs in young healthy 
subjects without calcifications in the skin, 
connective tissues or viscera. 

Durat!! in 1899 for the first time reported 
a case of a 17 year old girl who had calcifi- 
cations in the elbow and hip; he found 
similar calcifications in her younger brother 
and called the pathologic appearance "en- 
dothelium calcifié.” In 1935 Teutschlánder^ 
used the term lipocalcino granulomatosis; 
he studied this lesion more than 20 years 
and several times changed his opinion about 
its etiology. In honoring his name, several 
authors of the European literature called 
the condition Teutschlander’s disease. 
Inclan“ in 1943, without reviewing the 
previous literature, coined the term “tu- 
moral calcinosis” which seems more suit- 
able, and will beused by the present authors. 


REPORT OF CASES 


Case I. An 18 year old white male was ad- 
mitted to Pahlavi Medical Center for the first 
time with the main complaint of a soft tissue 
mass in his left buttock of 2 years’ duration. 
The mass was growing slowly. The general con- 
dition of the patient was excellent. There was no 
previous history of trauma. On physical ex- 
amination there was an oval, well circumscribed 
nontender mass in the lateral posterior aspect 
of the left buttock. The overlying skin was 
slightly under pressure. The mass was movable, 
with attachment to the underlying tissues. 
There was no evidence of similar findings in 
other parts of the patient's body. The move- 
ment of both hip joints was normal. 

At operation a very hard mass was removed 
with some difficulty. The mass measured 
IOXI2X 5$ cm.; its surface was covered by yel- 


lowish small nodules of various consistency 
measuring 2-3 mm. in size. The cut surface had 
a similar appearance, although there were more 
hard nodules than soft ones. 

After a few days the patient was discharged 
from the hospital in good condition. 


Case 11. A 38 year old white female was ad- 
mitted to another hospital and was sent to us 
for consultation after operation. This patient 
complained of a hard mass in the left but- 
tock for more than 15 years. She did not have 
any symptoms until 2 months ago when she 
experienced pain over the mass area. Gradually 
an abscess developed in the same area and later 
a fistula. A chalky material was drained from 
the fistula. 

The patient was operated on and a hard mass 
measuring 3X65 cm. was removed with the 
overlying skin. 

On physical examination no other mass was 
noted in other parts of the patient's body. 
Roentgenographicexaminationlikewiserevealed 
no evidence of other calcifications in the joint 
areas. 


Case 11. A 15 year old white male was ad- 
mitted to Tadj Pahlavi Hospital with the main 
complaint of 2 masses, 1 in the left elbow and 1 
in the right buttock. Two years previously the 
patient for the first time noticed a small mass in 
the left elbow, and a few months later he felt a 
similar mass in the right buttock. These masses 
were growing slowly but steadily. On physical 
examination a large very hard nontender well 
circumscribed mass was found in the lateral 
posterior aspect of the right buttock (Fig. 1). A 
similar mass was noted in the posterior part of 
the elbow joint (Fig. 2, 4 and B). No limitation 
of movement was present in the joints. 

At operation both masses were removed 
without real difficulty. A chalk material was 
drained from the mass during operation. The 
masses from the elbow and the buttock mea- 
sured 3X3X4 cm. and 24X19X I0 cm., re- 
spectively. 


* From the Tad; Pahlavi Hospital, Teheran University, Teheran, Iran. 


T Associate Pro of Radiology. 
X Assistant Professor of Pathology. 
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Fic. 1. Case rir. Anteroposterior roentgenogram of the 
right hip reveals a large calcified mass with irregu- 
lar margins. At the border of the mass there are 
radiolucent septa, separating the calcified areas. No 
'oint involvement is seen in the hip. 


Case Iv. A 46 year old white male was in- 
volved in an automobile accident and was ad- 
mitted to the hospital. On physical examina- 
tion, as an incidental finding, there was, on the 
lateral aspect of the right ankle joint, a hard 
nontender mass, measuring 4X 4X3 cm. There 
was no similar finding in any other part of the 
patient's body. The mass was movable, without 
attachment to the bone. Roentgenographic ex- 
amination of the right ankle revealed a multi- 
nodular calcified mass on the lateral aspect of 
the joint (Fig. 3, Æ and B). The calcification 
occupied the entire mass volume and the skin 
over the mass was thinner than usual. The bone 
and joint of the ankle showed no new or old 
changes. This mass has been noted by the pa- 
tient for more than 15 years. At first, the mass 
was growing slowly and caused no symptoms; 
then the growth stopped altogether for several 
years. Consequently, he did not want to be 
examined by a physician. 
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The mass was removed completely with a 
small part of the skin to which it was attached. 


REVIEW OF LITERATURE 


As mentioned above Durat" in 1899 re- 
ported 2 cases, a male aged 16 vears and 
his sister aged 17 years, who had calcified 
tumors and called the condition ‘‘endo- 
thelium calcifié." Teutschlander™ in 1935 
reported a case of a 3 year old female and 
named the condition as lipocalcino gran- 
ulomatosis. At first he thought that spon- 
taneous fat necrosis was the initial event,” 
tollowed by calcium deposition and granu- 
loma formation; in 1951?* he changed his 
opinion and related this disease to a dien- 
cephalic hormonal regulatory defect. Ghorm- 
ley e£ al.” in 1941 reported a case of a boy 
with multiple calcified tumors, and 9 years 
of follow-up. Inclan™ in 1943 for the first 
time called this entity "tumoral calcin- 
osis”; from then on this name was used 
by several authors describing similar cases. 
In 1958 Apak' collected 15 cases including 
I case from his own clinic and reviewed 
the literature. He believed that the in- 
itial lesion was a deposition of choles- 
terol in the tendon, muscles, bursa and 
periosteum close to large joints, which was 
followed by calcification and later on necro- 
sis and tissue granulomatosis formation. 
From the 15 reported cases of Apak only 1 
case can be accepted as true tumoral cal- 
cinosis. Almost all authors believe now that 
this lesion arises from bursae. This opinion 
has been based on the anatomic location of 
the lesions; however, this theorv does not 
explain the occurrence of a lesion where 
there are no bursae.’ There is some simil- 
arity between calcified bursitis and tumoral 
calcinosis as far as the histopathology is 
concerned (granulomatosis and foreign 
body reaction); the structure of the 2 lesions 
is different and the clinical and roentgeno- 
graphic appearances also are quite different. 
The unrecognized metabolic disturbance 
has yet to be discovered in these patients.*:! 
Harkes and Peters? are impressed by the 
relationship of the tumors to tendons, es- 
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Fic. 2. Case u1. (4) Anteroposterior and (B) lateral views of the left elbow. There is a multinodular calcifica- 
tion with no attachment to the elbow joint. Radiolucent septa are seen in the calcified mass. 


pecially those without synovial sheaths. 
They believe that the tumor arises by pro- 
liferation of the primitive mesenchymal cell 
of paratenon as a result of some undeter- 
mined stimulus. In their histologic exam- 
inations they observed primitive vessels, 
fibrous tissue, occasional new bone trabec- 
ulae and slits which might represent prim- 
itivesynovial clefts. Based on these findings, 


they expressed the opinion that the origin 
of these tumors could be from pluripoten- 
tial mesenchymal cells, which, following 
proliferation and maturation, produce a 
caleifable matrix that is subsequently 
mineralized. Trauma has also been men- 
tioned as a possible etiologic factor," al- 
though most of the reported cases did not 
have any history of trauma. Parasites 





liG. 3. Case 1v. (4) Anteroposterior and (B) lateral views of the right ankle reveal a multinodular 
calcified mass of the lateral malleolus area. The joint is intact. 
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tic. 4. Photomicrograph reveals a large area of cal- 
cification surrounded by dense fibrosclerotic tissue. 


and tophi as causative can be dis- 


carded. 


agents 


CLINICAL FINDINGS 


These tumors usually appear in the first 
or second decade of life. They are painless, 
hard, large or small mass or masses in the 
juxtaarticular area of the extensor surface 
of the joints. Their growth is slow and after 
months or years, according to their location, 
they develop into a small or large mass. 
Deposits about the hips may not be seen 
until they are 6 to 9 cm. in size, but in areas 
with less soft tissue can be seen when they 
are about 1 cm. or less in diameter. Occa- 
sionally, discomfort is noted on attempt to 
move the mass. The overlying skin is in- 
tact, except when secondary infection, 
fistulous tract or ulceration develops. No 
limitation of movement is present until the 
tumors are very large, when muscle con- 
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FIG. 5. 


In greater magnification the calcified ma- 
terial appears in the form of granules of different size. 


traction may be observed. These patients 
are in good general health; however, the 
patient of Thomson and Tanner? died in a 
cachectic state from secondary amyloidosis. 
Harkes and Peters," after reviewing the 
literature and discarding the doubtful and 
misdiagnosed cases, based on the clinical, 
laboratory and histopathologic findings, 
could collect only 33 cases, including their 
own cases. Najjar’ in 1968 reported a case 
of a 93 year old boy with calcinosis and 
pseudoxanthoma elasticum. Angioid streaks 
of the retina, which is a frequent finding in 
pseudoxanthoma elasticum, were observed 
in 5 previous cases of tumoral calcinosis™ 
with high phosphorus level,—a fact which 
raises the question of relationship of these 
2 conditions. We did not observe the angi- 
oid streaks of the retina in our cases. 

Of the 38 cases reported (including our 
own 4 cases) 16 were females and 22 were 
males; 13 of the 38 were from ¢ families. 
Most of the reported cases have been in 
Negroes. Our 4 cases are all in white people. 

The laboratory findings reveal normal 
serum calcium, phosphorus, blood urea and 
nonprotein nitrogen. Slight elevation of the 
serum phosphorus was noted only in 6 pre- 
vious cases.^:14.17 

Sometimes these tumors are seen in the 
older age groups, as our Cases rr and rv. 
Careful questioning is necessary to obtain 
the date of onset of the lesions. 
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ROENTGENOGRAPHIC FINDINGS 


These tumors usually consist of calcium 
deposits in juxtaarticular areas and mostly 
on the extensor surfaces of the joints, mea- 
suring I to 30 cm. or more in longest di- 
ameter. They are dense with round or oval 
contour and have irregular rough borders. 
These masses have a multinodular appear- 
ance due to radiolucent fibrous septa sep- 
arating the calcified areas from each other. 
This multinodular appearance is seen es- 
pecially in early cases. Because of increase 
in the size of the tumor this pattern can 
gradually be obscured by overlapping cal- 
cified nodules. No bone or joint involve- 
ment has ever been noted. 

The most frequent locations of these 
tumors are: the lateral posterior aspect of 
the hips (Fig. 1); the posterosuperior aspect 
of the elbows (Fig. 2, 4 and B); the lateral 
superior aspect of the shoulders; the pos- 
teroinferior aspect of the scapulae; the lat- 
eral aspect of the ankles (Fig. 3, 47 and B): 
the wrists and feet; the acromioclavicular 
joints; the metatarsal of metacarpopha- 
langeal bones; and the fingers. Multiple 
tumors and lateral symmetric involve- 
ment are frequent findings. 


PATHOLOGIC FINDINGS 


The tumors are firm and surrounded by 
a tough connective tissue giving the sur- 
face a white or pale yellowish color. The 
external surface is smooth in some parts 
and rough in others, and has a nodular ap- 
pearance. The size of the tumors vary 
considerably according to their locations. 
The greatest size was of the tumor removed 
from the buttock in our Case 11, measuring 
24X19X 10 cm. The largest size described 
in the literature? was 20X 19 X13 cm. and 
the tumor weighed 3,580 grams. 

When the tumor is incised, a chalky 
fluid containing white particles escapes; 
after washing the specimen, the cut surface 
resembles a honeycomb pattern. 

The microscopic examination reveals a 
network of fibroblasts and collagen fibers 
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l'1G. 6. There is secondary foreign body reaction 
around the calcified areas. 


with septa extending to the surface of the 
mass (Fig. 4; and 5). The spaces in this 
network are filled with fine and coarse cal- 
cium granules. The calcium granules are 
surrounded by a layer of epithelioid tissue 
with multinucleated giant cells. Fat cells 
and macrophages are seen in some parts of 
the septa. A few plasma cells and lympho- 
cytes are scattered throughout the section 
without real evidence of an inflammatory 
process. The lymphocytes were more nu- 
merous in our Case 11 (Fig. 6), which had 
an infected fistulous tract for the last few 
weeks before the operation. 

No hemosiderin, bursal structure, new 
bone, cartilage formation or frank necrosis 
were noted in our cases on histopathologic 
examination. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis is based on the 
past history, clinical, roentgenologic, and 
especially laboratory findings. In the fol- 
lowing diseases calcified masses could be 
observed: calcinosis universalis, calcinosis 
circumscripta, vitamin D intoxication, 
Burnett's syndrome, milk alkali syndrome 
and finally secondary hyperparathyroidism. 
Of all these calcifications, the ones diagnos- 
tic of tumoral calcinosis are those occurring 
in Juxtaarticular areas in the first or second 
decade of life in healthy subjects, without 
calcification of the vessels or viscera, and 
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with normal blood calcium, Phosphorus, 
and urea values. 


TREATMENT 


The satisfactory treatment is complete 
surgical removal of the tumors.-Recurrence 
in the same area due to incomplete removal 
is frequent. The recurrence could be an- 
other proof that this condition arises from 
mesenchymal tissue.!? 

Radiotherapy does not seem to be a suit- 
able treatment for these tumors as advo- 
cated by Inclan."4 


SUMMARY 


Tumoral calcinosis is a rare condition of 
unknown etiology. These tumors are seen in 
healthy subjects in the first or second decade 
of life. The laboratory findings for serum 
calcium, phosphorus, and urea are within 
normal limits. 

Including our 4 cases from Tadj Pahlavi 
Hospital, 38 cases have been reported in the 
literature. 


Issa Yaghmai, M.D. 
Tadj Pahlavi Hospital 
Teheran University 
Teheran, Iran 
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PAROSTEAL SARCOMA 


By JACK EDEIKEN, M.D.,* CORINNE FARRELL, M.D.,+ 
LAUREN V. ACKERMAN, M.D.,t and HARLAN J. SPJUT, M.D.§ 


PHILADELPHIA, PENNSYLVANIA; ST. LOUIS, MISSOURI; AND HOUSTON, TEXAS 


AROSTEAL sarcoma is a rare primary 

malignant bone lesion, probably origi- 
nating from the periosteum, and distinct 
from osteosarcoma. The benign appearing 
histologic features led earlier authors to 
consider it a benign tumor??? Some of the 
names that have been applied to it are: 
parosteal osteoma, desmoid of bone, capsu- 
lar sarcoma, periosteal chondrosarcoma, 
juxtacortical sarcoma, and parosteal osteo- 
genic sarcoma.’ Currently, most authorities 
agree to call it parosteal osteosarcoma, 
and Aegerter believes that it should be 
called parosteal sarcoma, to emphasize the 
distinction from osteosarcoma. 

Sammons e£ al}? suggest that the inci- 
dence 1s 0.8 per cent of all primary bone 
tumors and less than 4 per cent of osteo- 
genic sarcomas; therefore, large series are 
dificult to obtain. Copeland and Ge- 
schickter? report 16 cases (parosteal oste- 
oma); Dahlin,* 25 cases, (some of these are 
reported earlier by Dwinnell e 23/5); Sca- 
glietti and Calandriello,! 16 cases; Aakhus 
et al. § cases; Aegerter and Kirkpatrick,? 
28 cases; and Sirsat and Doctor,” 11 cases. 

This report covers 10 cases of parosteal 
sarcoma gleaned from 306 osteosarcomas 
under study at Thomas Jefferson Univer- 
sity Hospital. All cases were reviewed by 
Ackerman and Spjut for confirmation of 
the histologic diagnosis. All patients have 
been followed a minimum of 3 years (Table 


i. 


CLINICAL FEATURES 
SEX 


There were 6 females and 4 males. 


AGE 


In our series, the ages were 15, 19, 19, 
22, 23, 28, 39, 40, 46, and 54 years. The 
median age was 23 years. Only 3 patients 
were less than 20 vears of age, but 6 were 
less than 30 vears of age. 

The peak incidence occurred in the third 
and fourth decade, whereas the peak of 
osteosarcoma is in the second decade. 


SITE 

The site of the tumor was the distal 
femur in § patients, the proximal tibia in 3, 
the proximal humerus in 1, and the proxi- 
mal ulna in 1. Eighty per cent of the cases 
occurred around the knee. The distal femur 
was the predominant site in all series. 

All lesions involved the metaphyseal 
region of the long bones, with the over- 
whelming majority in the large bones. Sirsat 
and Doctor? report 7 in the femur, 3 in the 
humerus, and 1 in the tibia. Scaglietti 
and Calandriello" had the distal femur 
involved in 9 of the 14 femurs. The re- 
maining 2 patients had lesions of the ulna 
and tibia. Aegerter and Kirkpatrick? 
have reported 4 mandibular tumors and 
commented on their rarity in the flat bones. 


DURATION OF SYMPTOMS 


In our series, the most common symp- 
toms were pain and mass, present from 2 
weeks to 7 years. The duration of symp- 
toms in the 1o patients were: 2 weeks, 4 
months, 5 months, 6 months, 10 months, 
I2 months, 12 months, and in 3, 7 vears. 

The duration of symptoms in other 
recorded series ranged from 2 months to 12 
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Age 

at 

No. Sex On- 
set 

(yr.) 

Lr F 23 
2 F 46 
3 F 1g 
4 E 28 
5 F 54 
6 E 40 
7 M 19 
8 M 15 
9 M 3gg 


i0 M 22 


Duration 


2 wk. 


4 mo. 


pyr 


I yr. 


6 mo. 


5 mo. 


TO mo. 


7 yr. 


I yr. 
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TaB_eE I 


SUMMARY OF IO CASES OF PAROSTEAL SARCOMA 


Tibia 


Femur 


Femur 


Femur 


(distal) 


Femur 


Humerus 


Femur 


Tibia 


Ulna 


Tibia 


Biopsy 
Diagnosis 
of Malig- 
nane Treatment and Date Results 
(after re- 
currence} 
Ist Block resection, Apr. 1965 Alive, Dec. 1968, 3 
years 
Ist Mid thigh amputation, Feb. 1961; Alive with disease 
lobectomy, Nov. 1964; lobec- March 1968; 7 years 
tomy, June 1966 
3rd Local resection, March 1956; mid Died of unrelated dis- 
thigh amputation for recur- ^ ease 7 years later 
rence, Nov. 1957 
Excision, March 1947; recurrence Alive without disease, 
excision, Jan. 1948; recurrence Feb. 1968; 15 years 
block resection, March 1949; 
recurrence and malignancy di- 
agnosis, high thigh amputation, 
Feb. 1953 
and Mid thigh amputation, Aug. 1952; Dead, May 1964 
chemotherapy, Aug. 1964 
Ist Curettement and bone graft, Alive without disease, 
July 1965; recurrence four Sept. 1968; 3 years 
quarter amputation, May 1968 
ist Disarticulation, July 1957 Dead with disease, 
Sept. 1958; 14 
months 
Ist Mid thigh amputation, Aug. Alive without disease, 
1958 Sept. 1968; 10 years 
Ist Local resection, Oct. 1949; recur- Dead with disease 
rence, local resection and graft, Oct. 1953; 3 years 
Oct. 1950 
Ist Mid thigh amputation, Apr. 1952 Alive without disease, 


Jan. 1968; 16 years 





years. Dwinnell ef al’ report a patient 


with symptoms for 24 years. 


BIOPSY INTERPRETATION 


Of the 10 cases, in only 2 patients was 
the initial histologic diagnosis correct. 
Osteochondroma was the first interpre- 


tation in 3 patients: all had local excision; 


and recurrence and correct diagnosis was 
made with the first recurrence in 1, the 


second recurrence in I, 


currence in the last. 


and the third re- 


Osteosarcoma was the initial diagnosis 


in 5 patients. 
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ROENTGENOLOGIC FEATURES 


The roentgenologic feature of a dense 
homogeneous bone mass, appearing out- 
ward from the periosteal surface, appeared 
in 7 out of 10 of our patients (Fig. 1-3). 
The margins were lobulated, and the inner 
portions were more dense than the pe- 
riphery. The length varied from 5 to 15 cm. 
The smaller lesions were eccentric and the 
larger tumors tended to envelope the host 
bone. 

Highly characteristic is a fine radio- 
lucent line, which appears to separate the 
dense bone mass of the tumor bone from 
the cortex (Fig. 1). This line runs parallel 
to the shaft of the bone and ends at the 
stalk attachment of the shaft. 

The smaller tumors have a smaller area 
of attachment to the cortex, measuring 
I-2 cm., but as the tumors grow the stalk 
also enlarges and the radiolucent line 
shortens. With the largest tumor, the 


F1G. 1. Parosteal sarcoma of femur showing cleavage 
between tumor and host bone in a 54 year old 
female with pain for 1 year. 
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ic. 2. (4 and B) Parosteal sarcoma of the tibia in 
a 43 year old woman who had pain for 2 weeks. 
Single pulmonary metastases were removed Ig 
and 45 months after mid thigh amputation. She 
is alive and well 8 years after amputation. 


radiolucent line, when present, is only 1 
cm. in length at the Junction of the tumor 
and the cortex at the extreme of the tumor 
margin. 

The cortex is usually not disturbed and 
the architecture of the bone is intact. In 
2 cases, there was cortical invasion of the 
adjacent bone. In 3 patients, the roent- 
genologic features were not distinctive, 
but appeared as stippled or homogeneous 
areas of new bone formation in the soft 
tissue, seemingly not attached to the host 
bone, bu- closely adjacent to it. The tumor 
may extend along the shaft 6 cm. or more. 
In 1 case, there was periosteal elevation 
extending 17 cm., and probably repre- 
senting subperiosteal hemorrhage rather 
than neoplastic involvement. 


TREATMENT 
Of the 8 patients who had amputation 
or disarticulation, 7 survived over 3 years, 
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Fic. 3. A 1g year old woman with a history of 4 months of pain and swelling in the distal thigh. She was 
pregnant. (4) Initial appearance of the lesion reveals a large osteoblastic tumor extending into the soft 
tissues. Biopsy at this time was interpreted as osteosarcoma and local resection was performed. (B) Five 
months after local resection, recurrence is noted in the posterior soft tissues. (C and D) Eight months after 
the recurrence, the lesion in the soft tissues has increased in size. The osteolytic defect in the distal end of 
the femur is due to the previous resection. At this time, an amputation was performed, which had been 


delayed because of the pregnancy. 


while 1 died with pulmonary metastasis 
after 14 months. One died with metastasis 
after 13 years, and 1 of a drug overdose, 
without evidence of residual disease, after 7 
vears. One is alive with metastasis after 7 
years, and 4 are alive and well 3, 10, 15 
and 16 years after surgery. 

Of the patients who had block resection, 
1 is alive and well after 3 years, and 1, 
who had a local resection and bone graft, 
died 3 years following surgery. 


Of the 10 patients, § are alive and well 3, 
3, 10, 15, and 16 years following surgery, 
and 1 1s alive with metastasis. One died of 
unrelated disease, and 3 with metastasis. 

Dahlin? believes that local excision is 
inadequate treatment and implies the 
necessity of radical surgery except in very 
small lesions. Of the 25 patients he re- 
ported, 6 died of recurrence and metastatic 
disease; 1 died immediately after operation 
of unknown cause; 1 is lost to follow-up; 
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and the remaining 17 are alive and well 1, 
I; Hy: Ly Qj 2s 3, 354. 5, 5, 0, 7; 9, 9; TO Sind TO 
years after surgery. Sirsat and Doctor” 
in 1965, reported that 7 of 11 patients were 
untreated and 2 survived less than 1 year, 
3less than 5 years, and 2 more than 5 years. 
The remaining 4 patients were treated by 
amputation procedures and survived 3, 5, 
9, and 11 years. Wolfel and Carter? 
reported 3 cases alive and well 4, 4} and 7 
vears following amputation. 


RECURRENCE AND METASTASES 


Recurrence was noted in 4 patients 
treated initially bv local excision. The re- 
currences appeared 9, 11, 14, and 33 months 
after excision. Their survivals were 85 
months, 15 years, 3 years and 3 years. 
The 6 recurrences of the primary lesion re- 
ported by Scaglietti and  Calandriello" 
occurred at I1, 15, 12 and 18 months, and 
73 and 18 years. All but 1 of the primary 
lesions were treated by resection. Aak- 
hus ef al! reported that 21 of the 30 pri- 
mary lesions appearing in the world litera- 
ture had recurred as of 1960. 

Three of our patients died of pulmonary 
metastases, having survived 14 months, 
3 years, and 13 years. Two of these patients 
refused any therapy for the pulmonary 
disease, and chemotherapy in 1 patient was 
ineffective. One patient had lobectomies for 
single pulmonary metastatic lesions oc- 
curring at 45 and 64 months, and is alive 
with disease after 7 years. Many writers 
emphasize the malignant potential of this 
tumor and ascribe a 25 per cent mortality 
to pulmonary metastasis. 


CONCLUSION 


The clinical course of patients with this 
disease ranges from rapid death to curable. 
The roentgen appearance of a slow-grow- 
ing, encircling osteoblastic lesion, low 
grade microscopic picture, or a rapidly de- 
veloping recurrence should not lead to 
ineffectively conservative surgical methods. 
This entity should be treated, and ampu- 
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tated, if the primary tumor is anything but 
a very small lesion. Very small accessible 
lesions may be treated with block resec- 
tion, but with the first recurrence, 1m- 
mediate amputation must be considered. 

Patients treated by excision, resection, or 
resection and bone graft should be followed 
up with frequent roentgenologic examina- 
tions. 


Jack Edeiken, M.D. 

Diagnostic Division 

Department of Radiology 

Thomas Jefferson University Hospital 
Philadelphia, Pennsylvania 19107 
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CHANGES IN THE STERNOCLAVICULAR JOINT 
FOLLOWING RADICAL NECK DISSECTION* 
By JOHN B. GORMAN, M.D., ROBERT T. STONE, M.D., 
and THEODORE. E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


ADICAL neck dissection plays a major 
role in the management of cervical 
metastasis. Following the procedure, the 
usual consequences reported are the cos- 
metic effect (disfigurement), phvsical dis- 
ability including pain in the shoulder, loss 
of strength and usefulness of the arm and 
sensory disturbances. This subject was re- 
viewed by Ewing and Martin! who re- 
ported that 47 of the 100 patients examined 
noted drooping or undue prominence of the 
shoulder on the operated side of varying 
degree. They also were conscious of an un- 
natural "boniness" in the shoulder region 
and/or a deep hollow above the clavicle, as 
well as undue prominence of the shoulder 
blade (Fig. 1). 

This experience coupled with the paucity 
of information in the literature concerning 
changes in the sternoclavicular joint fol- 
lowing radical neck dissection has prompted 
our investigation of this problem. Knowl- 
edge of the evolution of these alterations 
would appear to be of clinical importance 
to the surgeon, radiologist and radiother- 
apist. 

Our experience has indicated that occa- 
sionally prominence of the sternoclavicular 
joint may raise the issue of recurrent neo- 
plasm. In our series, 2 patients had involve- 
ment of their sternoclavicular joint by re- 
current tumor (Fig. 2, 7 and B). 


MATERIAL AND METHOD 


Our study included 58 patients who had 
been subjected to unilateral radical neck 
dissection. The period of examination var- 
ied between 3 months postoperativelv to 
II years postoperatively. These patients 
received careful physical examinations of 
the shoulders and sternoclavicular joints 





Fıs. 1. Typical prominence of medial portion of the 
left clavicle after radical neck dissection. 


and  roentgenologic examinations. The 
roentgen examinations included chest roent- 
genograms, frontal laminagraphy and tan- 
gential projections of the sternoclavicular 
joints. 


RESULTS 


In the entire group, shoulder drop was 
found in all cases clinically. 

In most patients, a prominence of the 
medial end of the clavicle was noted. This 
prominence usually presented anteriorly 
and superiorly and became evident in the 
first few months following surgery. 

In some cases, the medial end of the 
clavicle was less apparent than normal, 
suggesting posterior migration. Roentgen 
examinations showed joint abnormality in 
24 of the 58 patients. 


ROENTGEN ASPECTS 


Details of the sternoclavicular joints 
were demonstrated by conventional frontal 
laminagraphy and the tangential projection 


* From the Departments of Otolaryngology and Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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FIG. 


Changes in the Sternoclavicular Joint 
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2. (4) Recurrent epidermoid carcinoma of upper neck and left sternoclavicular 


'oint. (B) Recurrent carcinoma of right sternoclavicular joint. 


recently described by Hobbs.? The latter 
view utilizes the relatively dense dorsal and 
ventral cortices of the manubrium sterni 
as reference lines for anteroposterior dis- 
placement of either clavicle (Fig. 3). 

The roentgenographic studies showed a 
variety of disturbances of the relationships 
of the medial end of the clavicle and the 
manubrium on the side of the operation, 
with evidence of torque-like rotation of the 
clavicle in the patients with shoulder drop 
and subluxations superiorly, laterally, an- 
teriorly and posteriorly. 

Figure 4 shows a patient with right 





Fic. 3. Tangential projection of the sternoclavicular 
joints showing normal relationships in the antero- 
posterior plane. Arrows indicate the posterior sur- 
face of the manubrium sterni. 


shoulder drop with rotation of the clavicle 
as demonstrated by its asymmetry in com- 
parison with the left side. The medial end 
of the right clavicle has migrated superiorly, 
producing a discernible mass above the nor- 
mal site of the sternoclavicular joint. A 
laminagram of this joint (Fig. 5) shows 
lateral subluxation of the clavicle as well. 

Figure 6 illustrates another patient with 
anterior subluxation of the right clavicle 
in comparison with the left. 

A laminagram in another patient (Fig. 7) 
indicates rotation of the right clavicle, 
evidenced by the asymmetric configuration 
of the medial end of the clavicle, and 





Fic. 4. Patient with right shoulder drop and rotation 
of the right clavicle. The medial end of the clavicle 
has migrated superiorly. 
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l'1G. 5. Same patient as in ligure 4. Lamin: igram 
shows lateral subluxation of the clavicle as well. 


cephalad migration, producing a discernible 
mass at the joint. 

Figure 8 demonstrates the findings in a 
patient with a left radical neck dissection. 
The tangential projection shows posterior 
subluxation of the medial end of the left 
clavicle in relationship to the right. 


Figure g shows evidence of rotation of 


the left clavicle as demonstrated by its 
asymmetry, and cephalad migration, pro- 
ducing a discernible mass above the joint. 


DISCUSSION 

Our study indicates that significant 
changes occur in the sternoclavicular joint 
following radical neck dissection. The na- 
ture of these changes apparently has not 
been recognized previously, although it has 
long been known that many of these pa- 
tients present a visible tumescence in the 
area of the sternoclavicular joint following 
surgerv. 





Fic. 6. Tangential projection shows anterior subluxa- 
tion of the right clavicle (long arrow) as compared 
to left clavicle (short arrow). 
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Laminagram indicates rotation of the right 
clavicle and cephalad migration of the medial end 
of the right clavicle. 


E16. 7. 


Roentgen analvsis of the nature of this 
swelling indicates that itis due to alteration 
in the presentation of the medial end of the 
clavicle at the Joint. The mechanism of this 
change is not completely clear, but ob- 
viouslv follows the loss of soft tissues of the 
neck and accompanying shoulder drop, 
which 1s a consequence of division of the 
spinal accessory nerve. The clavicle under- 
goes a torque- like rotation as well as migra- 
tion of its medial end. This migration is 
most commonly anterior and superior, but 
may occasionally also be directed posterior 
and is often coupled with an increase in the 
width of the joint space, indicating lateral 
drift as well. In most cases the bulbous in- 
ferior aspect of the medial end of the clavicle 
presents anteriorly and superiorly, giving 
rise to the characteristic deformity illus- 
tratedin Figure r. 

It can then be stated that following radical 
neck dissection most patients undergo a 
subluxation of the medial end of the clavicle 
on the same side of varying degree and 





Fic. 8. Tangential projection shows posterior sub- 
luxation of the left clavicle (multiple arrows) as 
compared to right clavicle (single arrow). 





Fic. 9g. Laminagram indicates rotation of the left 
clavicle and cephalad migration. 


direction, producing the well recognized 
distortion of the sternoclavicular joint 
which follows this procedure. 

On rare occasions the sternoclavicular 
joint may be involved with metastatic neo- 
plasm. It is not always possible to differ- 
entiate this condition from the postoper- 
ative subluxation described here by physical 
examination alone. However, roentgenologic 
examination, particularly laminagraphic 
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studies, will permit this differentiation. The 
tangential projection is particularly useful 
in this regard. 


SUMMARY 


Following radical neck dissection, the 
medial end of the clavicle on the ipsilateral 
side commenly undergoes subluxation. It 
is this subluxation, coupled with torque- 
like rotation of the clavicle, which produces 
the characteristic deformity in the area of 
the sternoclavicular joint. 


Theodore E. Keats, M.D. 
Department of Radiology 
University of Virginia 

School of Medicine 
Charlottesville, Virginia 22901 
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INTERNAL MAMMARY LYMPH NODE METASTASES IN 
BREAST CANCER: DETECTION AND MANAGEMENT* 


By PHILIP RUBIN, M.D., SUDEE BUNYAGIDJ, M.D., and COLIN POULTER, M.B., B.S. 


ROCHESTER, NEW YORK 


NTERNAL mammary lymph node me- 

tastasis 1s often unrecognized when en- 
countered clinically. Its significance has 
been a major point of controversy in the 
management of operable breast cancer 
among surgeons and radiation thera- 
pists.^!^? Despite thorough discussion in 
the literature, internal mammary lymph 
node metastasis has not been well docu- 
mented: an appreciation of the develop- 
ment of internal mammary lymph node 
metastases has not been presented; the 
necessity of a detailed work-up is not 
stressed; and the best treatment policy to 
follow is unclear. The purpose of this pre- 
sentation 1s to review our experience and 
present guidelines as to the detection and 
management of internal mammary lymph 


node metastases, referred to in the follow- 
ing as IL.M.L.N.M. 


DISTRIBUTION OF INTERNAL 
MAMMARY LYMPH NODES 


The internal mammary lymph node 
chain consists of 1 or 2 glands found in 
each of the 4 upper intercostal spaces along 
the lateral border of the sternum, lying 
next to the internal mammary artery and 
vein (Fig. 1).* It receives afferents from the 
intercostal and perforating branches of the 
mammary lymph vessels draining the chest 
wall and breast. The afferents of the in- 
ternal mammary artery usually join to form 
a single channel with the afferents of the 
tracheobronchial and innominate glands 
to the mediastinal lymph trunk. The pres- 
ence of lymph nodes in the lower inter- 
costal spaces is more variable, except for 
the retrosternal or lower internal mam- 
mary lymph nodes located at the xiphoid- 
sternal-diaphragmatic Junction. The first 
detailed anatomic study of internal mam- 


mary lymph nodes was done by Stibbe 
(1918),? who found an incidence of 8.5 
lymph nodes on bilateral dissection. The 
lymph nodes were more frequent in young 
people than old and decreased in incidence 
starting with the first intercostal space. 
The work of Soerensen (19:1)!* at post- 
mortem studies confirmed a similar number 
of lymph nodes; z.e., 7.0, with distribution 
in the first 3 intercostal spaces. More re- 
cently, Urban,” in his ez bloc dissection of 
the internal mammary lymph nodes, has 
found the incidence to be gi per cent at 
the first intercostal space, 89 per cent at 
the second, 75 per cent at the third, 53 per 
cent at the fourth, and 13 per cent at the 
fifth. 

These normal pathways determine the 
pattern of clinical presentation and spread 
of internal mammary lymph node metas- 
tases: 

(1) Along 
sternum 

(2) At the xiphoid-sternal junction 

(3) Associated with some destruction of 
sternum 

(4) Mediastinal lymph node metastases. 
Each of these presentations, which will be 
discussed in more detail, dictates the diag- 
nostic studies to be performed. 


the manubrium or 


upper 


CLINICAL PRESENTATION 


In a 10 year review, from 1957 to 1967, 
230 cases of breast cancer were seen in the 
Division of Radiation Therapy at Strong 
Memorial Hospital, excluding patients pre- 
senting with bone, brain or widespread 
metastases. Of these, 16 patients, 6.5 per 
cent, presented because of, or developed, 
internal mammary lymph node disease. 
Three further cases have been seen since 
1967 and are included. The incidence of 


* From the Department of Radiation Therapy and Radioisotopes, Strong Memorial Hospital, Rochester, New York. 
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I.M.L.N.M. in this study 1s much less than 
might be anticipated from published re- 
ports, suggesting that involvement of this 
nodal chain for Stage 1 and Stage r1 breast 
cancer combined would be 25 to 35 per 
cent. A possible reason for the disparity 
between the surgical incidence and the 
clinical incidence may lie in the effective- 
ness of postoperative irradiation in control- 
ling this problem when administered. fol- 
lowing radical or simple mastectomy. 


A. CHARACTERISTIC CLINICAL 
APPEARANCE OF I.M.L.N.M. 


The development of a subcutaneous 
parasternal nodule or mass, often painless 
and nontender, 1s indicative of an internal 
mammary lymph node metastasis. It is 
usually located in the upper or lower inter- 
costal spaces at the manubrial sternal junc- 
tion or xiphoid-sternal region, respectively 
(Fig 2, 4-C). As distinguished from skin 
recurrences in the operative wound, the 
nodule is medial to the operative scar or 
graft. Unlike dermal metastases, which tend 
to present as multiple small nodules, appear- 
ing on the chest wall and axilla and sug- 
gesting wound seeding, I.M.L.N.M. is more 
often an isolated finding. Its mass will often 
reach I to 2 cm. in diameter without infil- 
tration of skin. Occasionally skin infiltra- 
tion occurs early, and only its location 
suggests lymph node disease rather than 
dermal seeding. The involvement may be 
early or late in the evolution of the breast 
cancer process; associated mediastinal or 
pulmonary symptoms should suggest that 
the process is not superficial but results 
from a deeper recurrence. The majority of 
recurrences appeared in the first 5 years 
after mastectomy; the peak incidence oc- 
curred in the first year following radical 
mastectomy. However, 4 further cases pre- 
senting from 8 to 16 years later are noted 


(Fig. 3). 


B. RELATIONSHIP BETWEEN SITE OF PRIMARY 
LESION AND LYMPH NODE 
INVOLVEMENT BY I.M.L.N.M. 


Of the 16 cases with internal mammary 
lymph node metastases, 13 provided suff- 
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internal 


of the 
lymph nodes. From Cunningham's Textbook of 
Anatomy, 1964. 


l1c. 1. The anatomy mammary 


cient information for analysis as to the 
original primary and lymph node disease 
on presentation. The majority of patients 
had positive axillary disease, ż.e., 8 of 16 
cases (50 per cent), and medial quadrant 
locations, 7.e., 9 of 16 cases (56 per cent) 
(Fig. 4). Curiously, there were 3 cases of 
outer quadrant lesions and negative axillae 
with internal mammary lymph node me- 
tastases. This circumstance in Handley and 
Thackray's original data? yielded an inci- 
dence of zero microscopic disease in inter- 
nal mammary lymph nodes. This incidence, 
when compared with the information avail- 
able from extended radical mastectomy 
series in the literature, reveals that a 
slightly different incidence was anticipated. 
Based on 2,742 cases !:5-6-8,9,13,14,17,21,23 from 
1955 to 1965, axillary involvement occurred 
in 75 percent, and inner quadrant primaries 
in 63 per cent of cases with detectable micro- 
scopic disease in internal mammary lymph 
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nodes (Fig. 5). The combination of an inner 
quadrant primary and a positive axilla in- 
dicated that 50 per cent of such cases will 
have involvement of internal mammary 
lymph nodes. Further, an analysis of the 
anatomic extent of the primary lesion by 
TNM categories shows a correlation with 
the size of the primary. More T, and T; 
patients have internal mammary lymph 
node invasion and recurrence than T, pa- 


tients (Table r). 


C. RELATIONSHIP OF PRIMARY TREATMENT 
AND I.M.L.N.M. 


Radical mastectomy was performed in 
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lic. 2. Typical clinical appearances. (4) 
Upper intercostal presentation. (2) 
Lower intercostal presentation. (C) 
Multiple internal mammary lymph 
nodes presenting along the parasternal 

} border. (See text for description.) 


14 of the 16 patients and simple mastec- 
tomy in the remaining 2. Surgery played 
a small role in determining the appear- 
ance of I.M.L.N.M., since these me- 
tastases were not attacked by this proce- 
dure. The role of radiation therapy was 
more significant. The majority of the pa- 
tients with recurrence in internal mammary 
lymph nodes had no postoperative irradi- 
ation, 7.e., 11 of 16 (68 per cent) (Table 11). 
Those who were treated by radiation ther- 
apy, in 3 of 5 instances, developed con- 
tralateral I.M.L.N.M. However, in no in- 
stance have we encountered an internal 
mammary lymph node recurrence in those 


Vor. 


OF CASES 


NUMBER 





13 M 15 16 


| 23 4 5 à 7 $910 "n 9 
YEAR 


kG. 3. Distribution of internal mammary lymph 
node metastases by time interval following pri- 
mary surgery; also indicates relation to postoper- 
ative irradiation. O =no postoperative radiation 
therapy; @ = postoperative radiation therapy. 


cases treated electively with postoperative 
irradiation in our division. This would sug- 
gest that radiation therapy is capable of 
sterilizing microscopic nodal disease. Since 
the expected incidence is 10-30 per cent of 
such overt involvement, it is important to 
note that no cases of I.M.L.N.M. have been 
encountered to date. The techniques em- 
ployed in our division are: 


(1) Direct internal mammary fields de- 
livering a dose of 4,500 rads in 4 to 
45 weeks at a depth of 3 cm., the 
field being 6 cm. wide, with the medial 


Kr 
(37 %) 
"(9 »" 

(12%) 


NO DATA f 1/16 
(12%) 


Itc. 4. Location of the primary breast lesion and 
axillary lymph node status at the time of initial 
surgery is shown in patients subsequently devel- 
oping internal mammary lymph node metastases. 
In 1 case the location of the primary lesion is 
known but not the status of the axilla. 
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FIG. §. Location of the primary lesion and the axil- 
lary involvement related to the internal mammary 
lymph node involvement is demonstrated in 2,742 
cases published by 8 authors. 


border in the midline, and the length 
being a function of the size of the 
patient's chest extending to the bot- 
tom of the xiphoid. 

(2) McWhirter’s tangential fields, where 
slightly higher doses are given of 
5,000 rads in 5 weeks. It is essential 
to obtain the contour of the patient's 
chest and locate the ipsilateral inter- 
nal mammary lymph nodes. Depend- 
ing on the shape of the chest (;.e., 
round vs. flat) and the size, an exces- 
sive amount of lung tissue may be 
incorporated into the tangential 
helds. To avoid untoward effects, we 
use a direct field beyond 22 cm. 
feld separation. It is important to 
place the edge of the medial tangen- 


TABLE I 


SIXTEEN CASES OF INTERNAL MAMMARY LYMPH NODE 
METASTASES IN WHICH THE CLINICAL AND PATHOLOGIC 
STAGE OF THE AXILLARY LYMPH NODES WAS KNOWN 
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* The 2 No Data cases had simple mastectomies. 
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TABLE II 


PRIMARY TREATMENT IN PATIENTS DEVELOPING 
INTERNAL MAMMARY LYMPH NODE METASTASES 


No Post- 


Post- 
operative operative 
Radiation Radiation 
Therapy Therapy 
Radical Mastectomy s= 25%, Io — 629; 
Simple Mastectomy i= 6% r= 6% 


tial field on the opposite side of the 
midline to be certain that the ipsi- 
lateral internal mammary lymph 
nodes are in the field, if no direct 
held is used. 
D. DIAGNOSTIC RADIOLOGIC 
FEATURES OF I.M.L.N.M. 


Once a parasternal recurrence 1s suspec- 
ted to be an I.M.L.N.M., chest roentgeno- 
grams in anteroposterior and lateral views 
should be obtained. Also, tomograms of the 
sternum are important. Specialized pro- 


A. 


P. Rubin, S. Bunyagidj and C. Poulter 


MARCH, I97I 


cedures such as pneumomediastinum, me- 
diastinoscopy and isotope scans are not 
routinely advocated but may be of interest 
if available. The findings of a mass extend- 
ing into the anterior mediastinum and 
obliterating the clear retrosternal space may 
be seen. A scalloping of the posterior sur- 
face of the sternum could suggest internal 
mammary lymph node involvement (Fig. 
64). Also, 1t is important to determine if 
bony destruction of the manubrium, ster- 
num or xiphoid is present (Fig. 62). The 
latter is difficult to assess in routine antero- 
posterior and lateral views of the chest and 
even oblique sternal views; tomograms are 
essential. Three cases of sternal destruction 
were found by the tomographic technique 
(Fig. 7, £ and B). The value of this study 
has been mentioned by other authors.? The 
defects are usually marginal—lytic with 
some blastic reaction—and can be more 
extensive than the surface presentation of 
the lesion. 

Associated hilar, pleural and parenchymal 





Fic. 6. Diagnostic roentgenographic appearances. (4) Mass in the retrosternal area is seen on lateral 
roentgenogram. (B) Destruction of the manubrium is associated with a mass in the superior mediastinum. 





Fic. 7. Diagnostic tomographic appearances. (4) Normal sternal tomogram. 
(5) Destruction of the lower part of the body of the sternum. 


changes are less specific signs. They could 
result in retrograde spread into the internal 
mammary nodes or could be part of a more 
generalized process. 


ASSOCIATION OF MEDIASTINAL 
DISEASE WITH I.M.L.N.M. 


The high association of mediastinal dis- 
ease and I.M.L.N.M. is an important fea- 
ture to both the detection and management 
of LM.L.N.M. recurrences (Table rm). 
Nine instances of mediastinal involvement 
were found, but in 6 cases the full degree of 
spread was determined only after additional 
studies were made, and on 2 occasions 
mediastinal disease preceded the discovery 
of I.M.L.N.M. Superior vena cava obstruc- 
tion was also present on 2 occasions (Fig. 8). 
One patient had recurrent pleural effusions, 
which were unexplained for months and 
transudate in nature, until a bluish nodule 
appeared at the sternal xiphoid junction. 
This occurrence indicates mediastinal com- 
pression secondary to internal mammary 
lymph node disease (Fig. 9). From the 
point of view of management, it is essential 


not to treat the superficial nodule, which 
appears as a simple skin recurrence. An 
awareness of the pathwavs of extension is 
essential to determine the geometry of the 
held arrangement. Since most patients 
have not been treated with irradiation, 
problems of overlapping fields are not a 
factor. Once mediastinal disease is found 
to be present, larger fields are required and 
the depth dose will shift to a deeper level. 
In fact, our current philosophy is to treat 
all I. M.L.N.M. as if the whole mediastinum 
were involved. 


TREATMENT, SURVIVAL AND 
PROGNOSIS OF I.M.L.N.M. 


The field arrangements and depth dose 
level changed as our experience increased. 
For the uncomplicated metachronous 
I. M.L.N.M., presenting as the first and only 
metastasis, chances for long-term control 
may be possible. A vigorous course of ir- 
radiation 1s recommended: the entire ipsi- 
lateral internal mammary lymph node 
chain and mediastinum are treated ez bloc. 
The minimal depth dose to the mediasti- 





£94 P. Rubin, S. 
Tage III 
ASSOCIATED RECURRENT DISEASE 
; Per 
No. 2 
Cent 
I. M.L.N.M. as First Recurrence 6/16 359 
Superior Vena Cava Obstruction 2/16 2 


I 
Mediastinal, Lung or Pleural Disease 9/16 56 
Skin 2 12 
Contralateral Axilla £/16- ^4 
Supraclavicular I 2 
Multiple Distal Metastases à 2 


num at Io to 12 cm. level, midline, is 4,000 
rads; the maximal dose of 5,000 rads at 
3 cm. anteriorly is given through opposed 
biased fields. An additional booster dose 
of 500 to 1,000 rads may be given to the 
involved I.M.L.N.M. site. Depending on 
tolerance and field size, the daily depth 
dose is 150 to 200 rads. The area over the 
internal mammary nodule or mass should 
be bolused since skin invasion 1s so frequent, 
and, if the field size is not excessivelv wide, 
the contralateral internal mammary lymph 
nodes should be included. 





Fic. 8. Superior vena caval obstruction associated 
with internal mammary lymph node metastases 1s 
demonstrated. 
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The more complex patients include those 
with disseminated or multiple metastases 
appearing simultaneously with I.M.L.N.M., 
contralateral I.M.L.N.M.,and those with 2 
primary lesions. Extensive mediastinal, 
pleural or pulmonary parenchymal findings 
demand optimum treatment planning. Each 
patient needs separate consideration, and 
no more than general guidelines can be 
offered. In 2 instances where small fields 
which did not include the whole internal 
mammary chain were used, a second 1psi- 
lateral I.M.L.N.M. appeared 11 and 3 years 
later respectively. 

THE ARGUMENT FOR ELECTIVE 
TREATMENT OF THE INTERNAL 
MAMMARY CHAIN 

The keen observation of Sampson Handley 
(1927)" indicated that more than half of 





with medi- 


ic. 9. Pleural effusion is associated 
astinal involvement and internal mammary lymph 
node metastases. Pleural fluid and pleural biopsy 
were repeatedly negative, and diagnosis was not 
made until internal mammary lymph node me- 
tastases appeared. 
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recurrences found in operable breast cancer 
patients consisted of lymph node enlarge- 
ment at the sternal border in the lower 
inner angle of the first 3 intercostal spaces. 
Two decades later, his son, Richard Handley 
(1947)? and A. C. Thackray established 
the frequency of involvement of the internal 
mammary lymph nodes and related the 
incidence or risk to the presentation of the 
primary lesion and the axillary lymph node 
disease. In 250 cases of breast cancer, of 
which 61 were inner quadrant primary 
lesions, the incidence of positive internal 
mammary lymph nodes ranged to approx- 
imately half of the patients. Numerous 
other investigators doing routine biopsies 
at the time of radical mastectomy have 
confirmed that the percentage of micro- 
scopically involved internal mammary 
lymph nodes ranges from 10 per cent to 30 
per cent, depending on the location of the 
primary breast cancer. 

Important to oncologists is Sampson 
Handley’s” suggestion that internal mam- 
mary lymph node recurrences could be re- 
duced by implanting radium tubes along 
the course of the internal mammary artery 


above the first rib and at the inner ends of 


the intercostal spaces. The need to focus 
on the internal mammary lymph node 
chain, as well as on the axillary lymph 
nodes, is the essence of present-day con- 
troversy among surgeons and radiation 


therapists concerning the best method of 


treating operable breast cancer in Stages 1 
and rr. The major limitation of the classic 
radical mastectomy procedure is its failure 
to cope with the internal mammary lymph 
node chain. Although the contention bv 
Haagensen and Obeid? was that such in- 
volvement obviated the use of radical 
mastectomy, others have chosen to use ez 
bloc resection? or postoperative irradiation 
of internal mammary lymph nodes.’ 

It is inconsistent to argue for a prophyl- 
actic or elective axillary lymph node dis- 
section, the cornerstone of radical mastec- 
tomy in Stage 1 breast cancer patients, 
while arguing against active intervention 
for the internal mammary lymph nodes, 
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particularly those with medial quadrant 
lesions of a similar stage. Evidence of the 
ability of irradiation to eradicate micro- 
scopic deposits in internal mammary lymph 
nodes 1s indisputable. In 1953, Rigby- 
Jones” reported no evidence of parasternal 
recurrence when postoperative radiation 
therapy included the internal mammary 
lymph node chain as compared to a 5.3 
per cent incidence when it was not irradi- 
ated. In a later study, Smithers and Rigby- 
Jones (1959)" found 65 parasternal rë 
currences (observed as the first sign of 
recurrence) following radical mastectomy; 
in most instances the internal mammary 
lymph node chain was not irradiated. Only 
4 of the 65 had clinical evidence of para- 
sternal lymph node involvement after re- 
ceiving parasternal irradiation. Also, the 
findings of the M. D. Anderson Hospital 
series” in which 4 parasternal nodules ap- 
peared in 282 patients, with tumors located 
centrally or medially, demonstrate the ef- 
fectiveness of elective irradiation of the 
homolateral internal mammary lymph 
nodes. As mentioned previously, the zero 
incidence of a parasternal recurrence in 
more than 300 patients routinely irradiated 
with inverted L arrangements in our divi- 
sion further corroborates the effectiveness 
of irradiation in controlling this problem 
locally. 

Urban?! represents the single major ex- 
ponent for surgical ez bloc resection of the 
internal mammary lymph node chain in 
operable breast cancer. The basis for his 
support of this extended procedure rests 
on the lower survival rates for similar- 
stage breast cancer patients with inner 
quadrant vs. outer quadrant lesions. In 
1958, Treves and Holleb,? reporting on the 
salvage of women 35 vears of age or vounger 
with breast cancer, demonstrated an 8 per 
cent lower incidence of § year survival for 
Stage I inner quadrant vs. outer quadrant 
primary lesions with negative axillary lymph 
nodes. If the axillary lymph nodes were 
positive, the difference in survival was much 
greater: 47 per cent vs. 69 per cent respec- 
tively. Analyses of 1,000 consecutive cases 
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of primary breast cancer patients at Me- 
morial Hospital in New York showed an 
11 per cent difference in § vear survival 
favoring lateral quadrant lesions, 7.e., 71 
per cent vs. 82 per cent. This difference 
was attributed to the high incidence of in- 
ternal mammary lymph node disease with 
central and inner quadrant lesions and posi- 
tive axillary lymph nodes. It has been sub- 
stantiated by analyses of Urban's? dis- 
sected internal mammary lymph nodes: a 
20 per cent incidence presented as 13 per 
cent if the axilla was negative, but ii the 
axilla was positive, ranged as high as 40 per 
cent. Thus the value ot extended resection 
rests in the low 2 per cent recurrence rate. 
But the use of postoperative irradiation in 
half of the cases with positive lymph noces 
(internal mammary and axillary lymph 
nodes) obscures the benefits that can be 
attributed to ez bloc resection of the inter- 
nal mammary Ivmph nodes alone.” This 
entire argument has been challenged by the 
recent national study in which no difference 
in survival was found after radical mastec- 
tomy based upon location of the primary 
lesion in the breast.” 

I.M.L.N.M. appearing as the first and only 
recurrence after radical mastectomy is man- 
aged by aggressive radiation therapy. The 
treatment of the parasternal nodule as an 
isolated finding is conceptually unrealistic. 
Since long-term control is possible, and has 
been reported, a larger field 1s advocated to 
include the entire homolateral internal 
mammary lymph node system. In reality, 
the incidence of I. M.L. N. M. disease is even 
higher if one includes all recurrences ap- 
pearing as mediastinal disease in this cate- 
gory, as well as parasternal nodules. The 
incorporation of the first 3 interspaces to 
prevent contralateral spread may be used, 
but the low incidence of such a develop- 
ment argues against extension of the field 
routinely. Of the 65 patients reported by 
Smithers and Rigby-Jones,” 14 were alive 
and well at the time of the report, and 42 
per cent of the cases survived more than 2 
years after treatment of these recurrences. 


. Bunvagid] and C. Poulter 


MancH, 1971 


Additional long-term survivors were noted 
by Sanger in 2 of 8 living cases, 5 and 7 
years post radiation therapy, respectively. 

The most critical and thorough review 
of selective vs. elective irradiation of internal 
mammary lymph nodes 1s that of Haagen- 
sen ef al’ based upon their triple biopsy 
procedure. The results of management by 
irradiation of localized breast cancer pa- 
tients found to have positive internal mam- 
mary lymph nodes in biopsy have dropped, 
according to Guttmann’s? d dd from £o 
per cent at 5 years to 11.5 per cent at IO 
vears. Haagensen's? new resumen plan is 
radical mastectomy for all localized breast 
cancers (Columbia Stage A and B), fol. 
lowed by irradiation of the internal mam- 
mary lymph nodes electively, except for 
those outer quadrant lesions less than 3.0 
cm. in diameter. The experience reported 
in his clinic and literature indicates a 20 
per cent occult incidence of IL. M.L.N.M. His 
data illustrate that positive parasternal 
lymph nodes are incised by this procedure, 
which may also disseminate the disease. 
Also, the triple biopsv procedure has been 
used by Handley and Thackray,* who have 
had the best 10 year survival figure, 7.e., 20 
per cent in 80 patients with positive inter- 
nal mammary lymph nodes. The pias ant 
facet of Haagensen's s procedure is the aban- 
donment of selective irradiation of internal 
mammary lymph nodes for elective irradia- 
tion,’ 


CONCLUSION 


The most important statement to emerge 
in the recent literature on breast cancer is 
that elective irradiation of internal mam- 
mary lymph nodes can eradicate the devel- 
opment of internal mammary lymph node 
metastases. The ability of irradiation to 
control microscopic deposits in internal 
mammary lymph nodes, as well as axillary 
lymph nodes, has been established. The 
ability of surgery to do the same has also 
been proven by the low axillary recurrence 
rates after axillary dissection of No lymph 


nodes which proved to be N} on micro- 
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scopic examination. The effect on later 
survival is not known since a precise, com- 
parative classification of breast cancer is 
not generally used; criteria for staging on 
clinical or surgical grounds are often unclear, 
the specific percentage of irradiated patients 
is seldom detailed 1n surgical reports, and 
also, the reason for failure or exact pattern 
of recurrence is not detailed. If patients 
with a positive internal mammary lymph 
node biopsv (similar to patients with posi- 
tive subclavicular or axillary apex lymph 
nodes) have recurrences initially at distant 
metastatic sites, without evidence of local 
or lymph node recurrence, no modification 
or combination of local therapies will alter 
the course of the disease. The evidence from 
Haagensen ef al? is that patients with 
occult axillary and/or internal mammary 
lymph node metastases are salvageable and 
deserve treatment. 

The important therapeutic issue that re- 
mains undefined from this line of evidence 
is not whether to treat occult lymph node 
metastases in localized breast cancer, but 
whether irradiation should be consistently 
used in all potential sites, rather than a 
combination of both methods, as is cur- 
rently the practice. By contrast, Crile’ 
emphasizes the importance of uninvolved 
regional lymph nodes in maintaining sys- 
temic immunity and argues for retaining 
the lymph nodes, not offering routine axil- 
lary dissections.? His experimental evidence 
illustrates clearly that the major advantage 
of elective irradiation vs. elective surgery 
is the reconstitution of lymph nodes after 
irradiation, thereby restoring immunity.’ 

Simple es. radical mastectomy is another 
version of selective vs. elective lymph node 
treatment, but the focus is on the axillary 
lymph nodes. The need for accurate infor- 
mation and careful study requires that 
cooperative trials be established to resolve 
the vexing problem as to whether to treat 
N, lymph nodes—and by which method or 
combination of methods—1n order to yield 
the best local and distant control of the 
disease. Such a cooperative protocol 1s being 
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developed by the Surgical Adjuvant Group 
and should be actively supported. 


Philip Rubin, M.D. 

Department of Radiation 
Therapy 

Strong Memorial Hospital 

260 Crittenden Boulevard 

Rochester, New York 14620 


REFERENCES 
I. ANDREASSEN, M., Dant-Iversen, E., and 
Sorensen, B. Glandular metastases in car- 
cinoma of breast: results of more radical opera- 
tion. Lancet, 1954, 7, 176-178. 
. Cuire, G., Jr. Smaller the cancer, bigger the 
operation? 7.1.M.d., 1967, 799, 736-738. 
3, Crire, G., Jr. Effect on metastasis of removing 
or irradiating regional nodes of mice. Surg., 
Gynec. & Obst., 1968, 726, 1270-1272. 

4. Cunntncuam, D. J. In: Cunningham’s Textbook 
of Anatomy. Tenth edition. Edited by G. J. 
Romanes. Oxford University Press, Oxford, 
1954. 

c, Dant-Iversen, E. Recherches sur les métastases 
microscopiques des ganglons lymphatiques 
parasternaux dans le cancer du sein (recherches 
histologiques de 57 cas opérés radicalement). 
F. Internat. Chir., 1951, ZI, 492—501. 

6. FisugR, B., Stack, N. H., Ausman, R. K., and 
Bress, I. D. J. Location of breast carcinoma 
and prognosis. Surg., Gynec., & Obst., 1969, 
129, 705-716. 

7. Haacensen, C. D., Buowusrav, S. B., Gurr- 
MANN, R. J., Hanir, D. V., KisrgR, S. J., MAR- 
Kowirz, A. M., Sancer, G., Trorrer, P., 
Wiener, P. D., and Coorgv, E. Metastasis of 
carcinoma of breast to periphery of regional 
lymph node filter. Ann. Surg., 1969, 169, 174-199. 

8. Haacensen, C. D., and Oger, S. J. Biopsy of 
apex of axilla in carcinoma of breast. Ann. 
Surg., 1959, 749, 149-161. 

9. HaNpLEv, R. S., and Tuackray, A. C. Invasion 
of internal mammary lymph glands in car- 
cinoma of breast. Brit. T. Cancer, 1947, 7, 1520. 

10. HaxpLey, R. S., and Tuacknav, A. C. Internal 
mammary lymph chain in carcinoma of breast: 
study of ço cases. Lancet, 1949, 2, 276-278. 

11. Hanptey, W. S. Radium treatment of sternal 
recurrences in cancer of breast. Clin. F., 1927, 
56, 73-76. 

12. Hanptey, W. S. Parasternal invasion of thorax 
in breast cancer and its suppression by use of 
radium tubes as operative precaution. Surg., 
Gynec. C9 Obst., 1927, 45, 712—728. 

13. Hurcuinson, W. B. Intercostal dissection and 
radical mastectomy. ÆA.M.A. Arch. Surg., 
1953, 66, 440-445. 

14. Massoup, G. E, Awwap, H. K., and Ek- 


- 


+ 
wt 


598 P. Rubin, S. Bunyagidj and C. Poulter Marcy, 1971 


KnARADLY, M. E. A. Radiological invedtiga- 
tion of internal mammary lymph node 
metastases in breast cancer. Clin. Radiol., 
1964, 54, 179-182. 

15. Rrepy-Jones, P. Influence of various factors on 
metastases in carcinoma of breast. Brit. F. 
Cancer, 1953, 7, 4317437* 

I6. SANGER, G. Aspect of internal mammary me- 
tastases from carcinoma of breast. Ann. Surg., 
1963, 757, 180-185. 

17. SMITHERS, D., and Riesy-Jongs, P. Clinical 
evidence of parasternal lymph node involve- 
ment in neoplastic disease. Acta radtol., 1959, 
Suppl. 188, 235-247. 

I8. SOERENSEN, B. Recherches sur la localisation 
des ganglions lymphatiques parasternaux par 
rapport aux espaces intercostaux. 7. Internat. 
Chir., 1951, ZI, 501—509. 


19 


21 


22. 


. STIBBE, E. P. Internal mammary lymphatic 
glands. 7. Anatomy, 1918, 52, 257-264. 

. Treves, N., and Horrzs, A. I. Report of £49 
cases of breast cancer in women 35 years of age 
or younger. Surg., Gynec. C Obst., 1958, 707, 
271—283; 

. Urgan, J. A. Clinical experience and results of 
excision of internal mammary lymph node 
chain in primary operable breast cances- 
Cancer, 1959, 12, 14-22. 

. Ursan, J. A. What is the rationale for extended 
radical procedure in early cases? 7.4.M.A., 
1967, 199, 742—743. 

. ZIMMERMAN, K. W., MoNTaGUE, E. D., and 
FLETCHER, G. H. Frequency, anatomical dis- 
tribution and management of local recurrences 
after definitive therapy for breast cancer. 
Cancer, 1966, 19, 67-74. 





VoL. 111, No. 3 


ROENTGENOGRAPHIC FEATURES OF MULTICENTRIC 
CARCINOMA OF THE BREAST* 


By DAVID A. LEGGE, M.B., D.M.R.D., and DAVID M. WITTEN, M.D. 


ROCHESTER, MINNESOTA 





ULTICENTRIC carcinoma of the 

breast can be described as a condition 
in which two or more primarv independent 
foci of carcinoma exist concurrently within 
the ductal system of a breast. These foci 
may be widely separated by cancer-free 
tissue or may occur in relative continuity 
within a single ductal svstem. While not 
often recognized clinically, numerous ana- 
tomic studies have shown that carcinoma 
of the breast of multicentric origin is not 
infrequent. Qualheim and Gall* found more 
than one nidus of carcinoma in $4 per cent 
of 157 breasts surgically removed for car- 
cinoma;in 17 per cent, the lesions were con- 
fined to a single quadrant, and in 37 per 
cent, ditferent quadrants of the breast were 
involved by unconnected tumor. Anatomic 
studies by Tellem, Prive, and Meranze? and 
by Gallager and Martin? have vielded a 
similar incidence of multicentricity in car- 
cinoma of the breast. 

The clinical significance of multicentric- 
itv in carcinoma of the breast 1s unknown, 
but some authorities think that the dem- 
onstration of multicentricitv. may have 
therapeutic as well as prognostic implica- 
tions. For example, Robbins and Berg? in 
à follow-up studv of 1,658 patients treated 
for mammary carcinoma found a higher in- 
cidence of second primaries in the remain- 
ing breasts of those patients who were 
found to have multicentric carcinoma in the 
previously removed breasts. Leis and as- 
sociates? recommend prophylactic mastec- 
tomy of the second breast of a patient with 
multiple primaries, on the premise that 
such a patient is at higher risk for develop- 
ing a new primary in the remaining breast 
than is a patient with unifocal carcinoma. 

Mammography has an established role 
in the detection and localization of carci- 


noma of the breast."* This role logically 
also should include, 1f possible, the detec- 
tion of multiple sites of origin of tumor. It 





Fic. 1. Right breast of ço year old woman. Mass re- 
mained unchanged in size for 2 vears. Right simple 
mastectomy was performed. Pathologicallv, lesion 
was multicentric Grade 1 mixed papillary and 


comedo adenocarcinoma. Mammogram shows 
multiple well-defined nodules in right breast, re- 
sembling benign disease. 


* From the Mayo Graduate School of Medicine (University of Minnesota}, Rochester: Resident in Diagnostic Radiology (Dr. Legge). 
Mayo Clinic and Mayo Foundation: Department of Diagnostic Roentgenology (Dr. Witten). 
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l'1G. 2. (4) Left breast of 57 year old woman who recently had discovered a 3 cm. firm mass therein. Left 
radical mastectomy was performed. Pathologically, lesion was multicentric Grade 3 scirrhous adeno- 


carcinoma; multiple nodules measured up to 1.5 cm. in diameter and were scattered throughout breast. 
Mammogram shows several irregular nodules (arrows) with various amounts of normal breast tissue inter- 
spersed. (5) Right breast of 58 year old woman who recently had discovered a lump therein. Right simple 
mastectomy was performed. Pathologically, there were $ areas of scirrhous adenocarcinoma scattered 


throughout breast tissue. Mammogram shows multiple irregular nodules. 


is the purpose of this paper to describe 
some roentgenologic features of multicen- 
tric carcinoma of the breast, which mav 
be of assistance in the preoperative identi- 
fication of this condition. 


MATERIAL AND METHOD 


The histories of all patients coded as 
having multicentric carcinoma of the breast 
during a 3 year period at the Mayo Clinic 
were reviewed. The diagnosis was estab- 
lished by the usual random sectioning of 
breasts removed at operation for carci- 
noma. Forty-seven cases with preoperative 
mammograms were available for study. 


RESULTS 


The diagnosis of multicentric carcinoma 
of the breast could be suggested from the 


roentgenographic changes in 26 of the 47 
mammograms available. In 14, a single 
mass of carcinoma could not be identified 
as multicentric, and in 7, there was no evi- 
dence of carcinoma. 

In 4 of these last 7 cases the involved 
breasts were too small and dense for de- 
tection of the lesions, and in 2 the nodules 
were too small to be seen on the film. In 
the remaining case, there were multiple 
nodules, but these were well defined and 
the appearance of the breast mimicked 
that of benign disease (Fig. 1). 

In 8 of the 14 cases in which the diagnosis 
of malignant disease was established but 
multicentricity could not be suggested, the 
mass was too diffuse for detection of the 
individual nodules. In 4, the second nodule 
was small and could not be separated from 
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Fic. 3. (4) Right breast of 72 year 
old woman who had discovered 
induration beneath nipple 6 
months previously. Right radical 
mastectomy was | performed. 
Pathologically, lesion was dif- 
fusely infiltrating Grade 4 scir- 
rhous adenocarcinoma with mul- 
tiple nodules. Mammogram 
shows large area of cancerous 
tissue in which nodules can be 
seen (arrows). (B) Mass in left 
breast of 89 year old woman. 
Lesion was discovered during 
routine physical examination. 
Left radical mastectomy was 
performed. Pathologically, tumor 
was diffuse, multicentric Grade 3 
mixed comedo and infiltrating 
adenocarcinoma. Mammogram 
shows large mass in which indi- 
vidual nodules can be seen 
(arrows). 


dense breast tissue; and, in 2, the breasts Analysis of the mammograms of the 26 
were too small and dense to permit eval- cases in which the diagnosis of multicen- 
uation of a second lesion. tricity could be suggested revealed two 


o 


ic. 4. Right breast of 36 year old woman who dis- 
covered nodule therein 3 months previously. Right 
radical mastectomy was performed. Pathologically, 
lesion was multicentric Grade 3 scirrhous adeno- 


carcinoma. Mammogram shows 2 areas containing 
stippled calcification (arrows) separated by normal 


breast tissue. 


basic patterns. In 15 of the cases, two or 
more nodules could be seen. Each of these 
nodules individually presented the usual 
characteristics of malignant disease; 7.e., 
the mass was discrete, had a dense center, 
and had irregular indistinct margins infil- 
trating the surrounding breast parenchyma. 
These masses varied in size and location. 
In some, there were large areas of cancer- 
tree tissue interspersed between the nodules 
(Fig. 2, £ and B). In others, there was a 
large area of carcinomatous involvement in 
which separate identifiable nodules could 
be seen, but the intervening parenchyma 
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was involved to a greater or lesser extent 
by carcinoma (Fig. 3, £ and B). Most cases 
could be classified between these two ex- 
tremes, with various amounts of cancer- 
tree tissue interspersed between the nodules. 

In 9 of the cases, the malignant disease 
of the breast was apparent from the pres- 
ence of the numerous irregular punctate 
calcifications characteristic of malignant 





lic. s. Left breast of 70 year old woman. Nodule was 
discovered on routine physical examination. Left 
radical mastectomy was performed. Pathologi- 
cally, lesion was diffuse multicentric Grade 3 mixed 
papillary comedo and scirrhous adenocarcinoma. 
Mammogram stippled calcification as- 
sociated with small irregular nodules extending 
along ducts beneath nipple (arrows). 


shows 
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tumor. Multicentricity could be suggested 
in all of these cases. In 4, the calcifications 
were in separate locations, with interven- 
ing cancer-free breast tissue (Fig. 4). In 
2, the calcifications were associated with 
multiple small nodular densities which 
were irregular in outline and extended 
along ducts to nipple (Fig. 5). In the other 
3 cases, the calcifications were of unusually 
wide distribution, ramifying throughout 
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the ductal system of an entire lobule (Fig. 
6, Zand D). 

In 2 of the 26 cases, a combination of 
these two patterns was noted, a malignant 
nodule in one area being separated by 
cancer-free breast tissue from an area con- 
taining characteristic calcification (Fig. 7). 


COMMENT 


The preoperative roentgenographic iden- 


Fic. 6. (4) Right breast of 68 year old woman. Nodule was discovered on routine physical examination. 
Right radical mastectomy was performed. Lesion was multicentric Grade 3 comedo and infiltrating 
adenocarcinoma. Mammogram shows unusually large area of stippled calcification (arrows). (B) Left 
breast of 46 year old woman who recently discovered nodule therein. Left radical mastectomy was per- 
formed. Pathologically, lesion was multicentric lobular comedo and scirrhous Grade 4 adenocarcinoma. 
Mammogram shows prominent stippled calcification extending throughout ductal system of lobules 


(arrows). 





Vic. 7. Right breast of 63 year old woman who re- 
cently noted nodule therein. Right radical mas- 
tectomy was performed. Pathologically, lesion 
was multicentric Grade 2 comedo adenocarcin- 
oma. Mammogram shows irregular nodule (a) 
separated by normal breast tissue from area of 
stippled calcification (2). 


tification of multicentric carcinoma is oc- 
casionally difficult or impossible, because 
a large mass of carcinomatous tissue may 
obscure independent foci of carcinoma or 
lesions may not be identifiable on the roent- 
genograms. However, the multicentric char- 
acter of carcinoma of the breast frequently 
can be suggested, and this may be of as- 
sistance in the preoperative and postop- 
erative management of the patient. The 
multicentric character of carcinoma of the 
breast in this series was evident in more 
than half the mammograms. The diagnosis 
can be suggested with good reliability on 
mammograms in which 2 or more malig- 
nant nodules are demonstrated or in which 
intraductal calcifications are extensive, 
linear in distribution, or separated by nor- 
mal breast parenchyma from other areas 
of obvious carcinomatous involvement. 
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Because of possible therapeutic and prog- 
nostic 1mplications, it seems prudent that 
the radiologist suggest the diagnosis of 
multicentric carcinoma when these features 
are observed. 


SUMMARY 


Roentgenographic evidence of multi- 
centricity was present in 26 of 47 cases of 
multicentric breast carcinoma in which the 
preoperative mammograms were reviewed. 

Some of the features observed in these 
cases were the presence of 2 or more nodules, 
separation of areas of calcification or other 
unusual distribution of calcific deposits, 
and the presence of both a nodule and a 
separate area of calcification. 

Because of possible therapeutic and prog- 
nostic implications, it seems prudent that 
the radiologist suggest the diagnosis of 
multicentric breast carcinoma when these 
features are observed. 


David M. Witten, M.D. 

Department of Diagnostic Roentgenology 
Mayo Clinic 

Rochester, Minnesota s5go1 
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UNIQUE CHEST ROENTGENOGRAM 
IN SCLERODERMA* 


By JACK ZUCKNER, M.D.,f and JAMES MARTIN, M.D.t 


ST. LOUIS, MISSOURI 


T protean manifestations of sclero- 
derma are well recognized, consisting 
primarily, of alterations in the skin, lungs, 
heart kidneys and gastrointestinal tract. 
In the course of evaluating a patient with 
this connective tissue disease, an unusual 
finding was discovered on chest roentgen- 
ography. This unique observation is re- 
ported. 


REPORT OF A CASE 


E.N., a 41 year old white female, was ad- 
mitted to St. John's Mercy Hospital for the 
eighth time with a diagnosis of scleroderma. 
She first noted thickening of the skin at the age 
of 29 years. In the ensuing years the skin be- 
came thickened over widespread areas of the 
upper and lower extremities, thorax and abdo- 
men. The face was spared. Of particular interest 
was the marked thickening of skin and sub- 
cutaneous tissues around the base and margins 
of both breasts, giving a cupcake-like appear- 
ance to the breasts (Fig. 1). Changes in the 
upper extremities were also unusual in that 
skip areas of involvement gave the impression 
of normal skin escaping from underneath 
thickly tightened skin. 

'The lungs and possibly the heart were thought 
to have sclerodermatous changes. Basilar rales 
were heard in both lungs on numerous occa- 
sions. Pulmonary function tests revealed ev- 
idence of restrictive lung disease. Vital capacity 
was 58 per cent of normal. Forced expiratory 
volume was 56 per cent of normal at 0.5 second 
and z1 per cent of predicted normal at 1.0 
second. At 3 seconds it was 78 per cent of nor- 
mal. Forced vital capacity was 61 per cent of 
normal. The heart was negative on examina- 
tion. Electrocardiograms revealed nonspecific 
ST and T wave changes. 

The patient had repeated episodes of throm- 
bophlebitis in both calves. On one occasion she 
developed cellulitis in a leg. Ulcerations had 





Fic. 1. Sclerodermatous involvement 
about both breasts. 


occurred several times on the lower portion of 
both legs in the early years of her illness. One 
plus albuminuria was found during an episode 
when the patient had a high fever, but this was 
not considered suggestive evidence of sclero- 
dermatous renal involvement since the albumin- 
uria disappeared when the temperature re- 
turned to normal. The blood urea nitrogen was 
normal on several testings. There was no symp- 
tomatic or roentgenographic evidence of gas- 
trointestinal tract pathology. On a recent 
admission to the hospital the patient had 
marked dizziness which was thought to be due 
to labyrinthitis, the etiology of which was un- 
determined. There was no history of Raynaud's 
phenomena. The patient was allergic to pen- 
icillin. 

The complete blood cell count was normal 
on most testings. Serum electrolytes were nor- 
mal. Urinary levels of 17 hydroxycorticoster- 
oids and 17 ketosteroids obtained while the 
patient was on steroid therapy were decreased. 
ACTH stimulation over a 10 day period did 
not result in significantly increased urinary 


* From the Section of Arthritis, Departments of Medicine and Radiology, St. Louis University School of Medicine, St. Louis, 


Missouri. 


t Associate Professor of Clinical Medicine; Director, Section of Arthritis. 


t Associate Professor of Radiology. 
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lic. 2. Roentgenogram of the chest reveals large 
circular opacities in the breast regions due to 
scleroderma of the soft tissues about the breasts. 


steroid values. À sedimentation rate was 34 
mm./hour. The latex test for rheumatoid factor 
was negative. 

The patient was treated with steroids and 
para-aminobenzoic acid (PABA) during most 
of her illness. Her steroid dose for the past few 
years had been 2 mg. triamcinolone daily for 
the most part, but at times she received 6 mg. 
daily in divided doses. The PABA dose was 
2 gm. 4 times daily. This therapy had resulted 
in slightly less stiffness and swelling. 

Chest roentgenograms revealed slightly ac- 
centuated markings at the base of each lung, 
but there was no specific evidence of infiltra- 
tion, consolidation or pleural effusion. Of 
marked interest was a large grapefruit-sized 
opacity noted in the area of the breast on each 
side of the chest when examined in the postero- 
anterior projection (Fig. 2). The lateral pro- 
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jection indicated that the opacities were not 
pulmonary in origin, but were related to over- 
lying breast and subcutaneous tissue pathology. 
The cardiac shadow appeared normal. 


DISCUSSION 


The unusual appearance on chest roent- 
genograms of large opacities in the breast 
regions in a patient with scleroderma would 
not likely be confused with pulmonary 
pathology. Localization of the source of this 
abnormality to tissues outside the lungs 
could be readily discerned by a lateral chest 
roentgenogram. Large pulmomary masses 
might, however, simulate this appearance in 
the posteroanterior roentgenogram in rare 
cases. Also to be differentiated would be 
breast shadows caused by injections into 
the breasts of silicone or other foreign ma- 
terial for cosmetic purposes. 

In the case described, the thickening, 
scarring, and folding of the sclerodermatous 
tissues about the breasts were apparently 
responsible for the unique roentgenogram. 


SUMMARY 


A rare chest roentgen finding is de- 
scribed of scleroderma causing large opa- 
cities in both breast regions due to involve- 
ment of the soft tissues in these areas. 


Jack Zuckner, M.D. 
Section of Arthritis 
Department of Internal Medicine 
St. Louis University 
School of Medicine 
1325 South Grand Boulevard 
St. Louis, Missouri 63104 
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PRACTICAL ASPECTS OF BETATRON 
ELECTRON BEAM DOSIMETRY* 


By AHREN JACOBSON, M.S., B. BIRKHEAD, M.D.,t and R. M. SCOTT, M.D. 


LOUISVILLE, KENTUCKY 


HEN our institution acquired a beta- 
tron unit our particular interest was 
in exploring the possible benefits to be de- 
rived from the unique dose distribution 
which the electron beam would permit. Al- 
though we had some previous experience 
with electron beam therapy, the difficult 
and complex problems involved in dosim- 
etry were not fully developed. 
This presentation 1s concerned with some 
of the practical methods we have evolved 
for dealing with these problems. 


METHOD 


The routine monitoring of electron beam 
exposure rates and total exposure is con- 
ventionally done with parallel plate ion- 
ization chambers. Since machine on-time 
is governed by these important devices, it 
is first necessary to consider their role in the 
dosimetry picture. 

The limited precision of these rugged in- 
struments requires periodic absolute inter- 
calibration by other methods, such as 
thimble ionization chambers, chemical do- 
simetry, or calorimetry. On newer machines 
similar to ours the manufacturer has re- 
placed the original monitoring system con- 
trol with a solid-state control mechanism, 
but we are pleased with the performance of 
the original system and have modified it 
to facilitate the daily calibration routine 
used at our institution. Figure 1 is a block 
diagram of the monitoring system. The 
essential changes consist of incorporation 
of external ten-turn potentiometers for fine 
adjustment of dose rate, dose zero, and 
“R” /min. meter zero controls. An internal 
light and “viewing window" permit obser- 
vation of the tachometer generator speed, 


which is directly proportional to the ion- 
ization current produced in the parallel- 
plate monitor. 

The daily calibration procedure consists 
of adjusting the exposure counter speed to 
attain Io ““R’’/click in the x-ray beam cali- 
bration, as measured by Victoreen thimble 
chamber in the equilibrium block; “R’’/ 
click refers to beam monitor counts or 
"clicks." Thus, if the output were found to 
be 9.0 ““R’’/click, we would reduce the elec- 
trical signal to the tachometer generator bv 
dose rate potentiometer change, so that the 
counter revolutions per unit time would be 
less, requiring more beam time to get the 
desired 10 “R’’/click. 

Because only 25 meV. x rays are used 
from the dual-beam donut, and electron 
beam energies are varied from 10-25 meV., 
It Is convenient to key electron beam cali- 
brations to the arbitrary 10" R" /click set- 
ting for x rays. That is, once the monitor is 
set for the x-ray calibration, we measure the 
actual “R’’/click for the different electron 
beam energies to be used each day. The 
stability of this arrangement has been veri- 
fied by remeasuring the x-ray calibration 
after a treatment schedule of several hours, 
and the ro “R’’/click reproduces to within 
2 per cent. This system has been used 
successfully for several years. 


DISCUSSION 


The question of the precision of the 
betatron manufacturers' statement of elec- 
tron beam energy has existed for some 
time. The console dial setting values are 
actually calculated by the manufacturer, 
rather than measured experimentally. The 
reason for this is obvious: energy measure- 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 


From the Department of Radiology, University of Louisville, School of Medicine, Louisville, Kentucky. 


t Clinical Fellow of the American Cancer Society. 
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lic. 1. Betatron beam monitor block diagram. 


ments are not simple to obtain. A workable 
method of measuring beam energy involves 
range vs. energy measurements in water 
phantoms. An empirical range-energy equa- 
tion 1s used with the measured data to esti- 
mate the actual beam energy?. We have 
made several determinations by the latter 
method and have found the dial settings 
to be within ro per cent of the measured 
values. 

Some opinion has come forth challenging 
the validity and need for energy measure- 
ments. Since the beams are used to treat 
at tissue depths, it 1s felt that more mean- 
ingful information would be derived from 
good depth-dose data for the particular dial 
settings. 

Film dosimetry has been used as our 
principal means of obtaining electron beam 
dose distribution data. Although film do- 
simetry can present considerable sources of 
error, we feel that our technique is now suff- 
ciently precise to provide reproducible in- 
formation with relatively little difficulty. 

Meaningful dose data from film require 
use of proper film in reasonably well sim- 
ulated phantoms. Unit-density depoly- 








merized rubber is used to sandwich ready- 
pack industrial film (Type M) in the 
securely clamped phantom. This arrange- 
ment assures minimal occlusion of air, 
which would result in differential fast elec- 
tron scatter with consequent greater film 
darkening. Film characteristic curves have 
been obtained with Type M industrial film 
for several electron beam energies and 
show excellent linearity in the exposure 
region of interest. 

Densitometry of properly exposed and 
processed film can also be subject to various 
errors. We have employed a semi-auto- 
matic densitometry set-up described else- 
where.! The exposed film is positioned in 
the output-writer carriage and caused to 
move past a fixed photocell in a predeter- 
mined pattern analogous to paper in a 
typewriter carriage. The electrical signal 
from the photomultiplier tube is fed to the 
densitometer and the PPDVM (printing 
per cent digital voltmeter) provides visual 
display of relative density readings and 
output-writer print-out. This print-out 
shows $ per cent gradations of maximum 
film density. Figure 2 reveals the densitom- 








> 


F1. 3. Composite picture of data from absorbed dose measurements and film dosimetry for 24 meV. electron 
10X12 cm. field. Numbers in small rectangle represent FeSO, values, showing correlation with film 


dosimetry. 
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l'1G. 4. Superficial lesion being treated by modified 
10 meV. electron field. 


etry of a film exposed to 24 mev. electrons. 
This film was densitometered on our 
Artronix densitometry set-up and on our 
Welch densitometer by hand. It was then 
densitometered on another Artronix set-up 
at St. Francis Hospital in Indianapolis. 
The excellent similarity of the print-outs 
can be seen; e.g., the depth of the zo per 
cent isodose is very close for all 3 print- 
outs. 

The foregoing development offers a con- 
vincing argument for the use of film in 
relative dose applications. We have inter- 
compared electron beam film dosimetry 
with data obtained from ionization cham- 
bers and from FeSO, chemical dosimetry. 


Ahren Jacobson, B. Birkhead and R. M. Scott 
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The agreement was found to be remarkably 
good. Figure 3 shows a composite picture 
of data derived from all 3 dosimetry tech- 
niques. The particular dose distribution 
shown is in the so-called north-south plane 
(parallel to the donut) of a 24 mev. electron 
10X12 cm. field. Asymmetry in this plane 
is quite pronounced, as is clearly seen from 
the film print-out. Superimposed on the 
print-out are the approximate size and lo- 
cation of the FeSO, cells that were placed 
in this field subsequently, as a part of the 
National Bureau of Standards electron 
beam uniformity study. The outer pair 
were irradiated simultaneously and the 
center cell was exposed separately. In order 
to estimate the absorbed dose in rads to 
the FeSO, cells, thimble ionization cham- 
ber data are taken in the same locations in 
the SCRAD? phantom (equilibrium depth 
I.5 cm. from the surface of a polystyrene 
slab). The ionization chamber readings are 
multiplied by Cr factors? to convert “R” to 
rads. The estimated rads are then com- 
pared to the rad values determined by 
FeSO, dosimetry at the National Bureau 
of Standards. Our rad values differ from 
those measured at the National Bureau of 
Standards by less than + 5 per cent. 

The important point to be seen in Figure 
3 1s that film dosimetry establishes very 
well the field asymmetry, as confirmed by 
chemical and ionization chamber dosim- 
etry. In fact, neither of the latter methods 
can yield as fine resolution of dose distri- 
bution as our film technique because of 
the larger physical size of FeSO, cells or 
thimble chambers. Also, positioning of these 
detectors in the field may vary, whereas 
exposure to a properly loaded film phantom 
does not present this problem. 

A clinical example to demonstrate the 
etfhcacy of film dosimetry is shown in the 
following illustrations. Figure 4 shows a 
patient with a large, neglected basal cell 
carcinoma being treated with a modified 
10 meV. electron field. This lesion mea- 
sured 8X7 cm. Its size precluded conven- 
tional therapy with superficial roentgen 
irradiation and since we have a negligible 


VoL. 111, No. 3 


output, below 10 meV., a 1.5 cm. paraffin 
bolus was used to raise the skin dose to 
100 per cent and to avoid treatment below 
a depth of 3 cm. Figures 5 and 6 demon- 
strate the aPectiveiess of the 1.5 cm. bolus 
in achieving this goal. The ṣo per cent iso- 
dose line 1s now about 1.7 cm. deep from 
the surface instead of 3.3 cm. The hori- 
zontal phantom view shows the efficient 
shielding of $ inch lead for peripheral 
shielding. Figure 7 shows the lesion near 
the end of treatment. The observed effect 
on both tumor and normal skin is com- 
mensurate with what one would observe 
from a course of superficial roentgen ther- 
apy under a similar fractionation schedule. 

The effect of tissue inhomogeneity must 
also be considered in electron beam dosim- 
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l'iG. §. Comparison of depth dose distribution for 
unmodified and modified 1o meV. electron field 
used for treatment shown in Figure 4. Factors: 
IOXI2 cm. field size at 100 cm. source skin dis- 
tance; 0.010 inch Pb+0.027 inch Al scatterer. 
Upper: Parallel to donut. Upper mid-central: 
Vertical to donut. Lower and lower mid-central: 
Same factors+1/8 inch Pb peripheral shielding 
and 1.5 cm. bolus intraorally. 
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Fic. 6. Horizontal phantom plane view of the 
modified 10 meV. electron field. 
etry. At the present time, we compensate 


for this by considering the electron den- 
sities of the various tissues in the beam; 
, the ratio of the electron density of wet 


FIG. 7. Appearance of lesion in final stages of treat- 
ment by the modified 10 meV. electron field. 
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soft tissue to bone isin the range of 1.65, or 
1 cm. of bone is equivalent to 1.65 cm. of 
wet soft tissue. Phantom studies are in 
progress to quantitate more accurately the 
effect of tissue inhomogeneities on dose 
distribution. 


SUMMARY 


Some of the problems of electron beam 
calibration and dosimetry are presented 
along with practical methods of handling 
them. Without such methods, accurate do- 
simetry would be most difficult to obtain. 

Film dosimetry has been especially use- 
ful in giving us a reproducible method of 
rapidly determining accurate dose distn- 
butions. 


Ahren Jacobson, B. Birkhead and R. M. Scott 


MAZCH, 1971 


Ahren Jacobson, M.S. 
Department of Radiology 
University of Louisville 
School of Medicine 
Louisville, Kentucky 40202 


REFERENCES 


I. Jacosson, A., Banks, T. E., Ackerman, M. A., 
BnrzeL, H. E., and Scorr, R. M. Electron beam 
depth dose evaluation. To be published. 

2. Jouns, H. E., and CuNNINGHAM, J. R. The Physics 
of Radiology. Third edition. Table IX.4. 
Charles C Thomas, Publisher, Springfield, HL, 
1969. 

3. The Sub-Committee on Radiation. Dosimetry 
(SCRAD) of the American Association of 
Physics in Medicine: Protocol for dosimetry of 
high energy electrons. Phys. Med & Biol., 1966, 
IT, 505-520. 





Vor. 111, No. 3 


A RANDOMIZED STUDY OF HYPERBARIC OXYGEN AS 
AN ADJUNCT TO REGULARLY FRACTIONATED 
RADIATION THERAPY FOR CLINICAL TREAT- 
MENT OF ADVANCED NEOPLASTIC DISEASE* 


By D. A. TOBIN, M.D.,t and H. VERMUND, M.D., Pu.D.t 


MADISON, WISCONSIN 


| oe radiologists and ra- 
diobiologists have through the past 
20 years pursued the concept of sensitizers 
of ionizing radiations in their effect on neo- 
plastic tissue, with diligence and foresight. 
Gray and associates!’ in 1953 described the 
effect of oxygen on the radiosensitivitv of 
living cells when subjected to radiation. 
Alper and Howard-Flanders! noted that 
very small increases in oxygen tension in 
severely hypoxic tissue resulted in two- to 
threefold increases in radiosensitivity of 
mammalian cells subjected to irradiation. 
Thomlinson and Gray" in describing the 
histologic configuration of a squamous cell 
carcinoma of the bronchus as "cords of 
tumor cells surrounded by blood vessels" 
presented histologic evidence for the in- 
creased radiosensitivity of well-vascular- 
ized tumor tissue as compared with the 
sparse vascularity in large tumors. Clinical 
therapeutic radiologists, long aware of the 
increased radiosensitivity of the small well- 
vascularized neoplasms moved swiftly to 
apply these concepts to their patients with 
large, advanced neoplasms. 

Churchill-Davidson and associates‘ in 
London reported their efforts with oxygen 
under pressure given as an adjunct to radio- 
therapy to patients with advanced neo- 
plasms. 

van den Brenk and his group reported 
their efforts with hyperbaric oxygen in 
1961—62.?16 Wildermuth,” Atkins ef al., 
and Plenk? followed with their experiences 


in the use of hyperbaric oxygen as an 
adjunct to radiation therapy. 

Because of the increasing interest in the 
subject of hyperbaric oxygen, the majority 
of those vitally interested in this subject 
met in November of 1965 at the First San 
Francisco Cancer Symposium to review 
the history, radiobiology, physics, and 
clinical experience of, and with, this mo- 
dality, and to assess its present status 
and its future potential. As the symposium 
progressed the necessity for a prospectively 
randomized study of oxygen under pres- 
sure as an adjunct to radiation therapy, 
compared with radiation therapy alone, 
emerged as a recurrent theme.!4 

We envisioned such a study and set 
about designing a suitable protocol 
which might lead to more enlightening 
results. 


CONCEPTS 


Mindful of the observation that advanced 
tumors were the repository of hypoxic cells 
and, as such, responded less favorably than 
smaller, more oxygenated tumors to radia- 
tion therapy, we included in this study 
cancers of the head and neck, Stages T3, 
T4, N1 to N3, Mo; cervical cancer, Stage 
IIIA and 111B and Iv; bladder tumors, Stage 
C and D; recurrent carcinoma of the rec- 
tum—Duke’s C; squamous cell carcinoma 
of the mid-third of the esophagus; and 
glioblastomas of the brain. Staging of the 
patient’s disease was the consensus of 3 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 
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different examiners employing all the usual 
techniques, including indirect and direct ex- 
amination and roentgenographic evidence, 
but excluding surgical staging. Both sexes 
were accepted. An age limit of 75 years was 
imposed because of the necessity of patient 
cooperation inside the chamber. Minor 
cardiac conditions were not considered a 
deterrent. Pulmonary function tests were 
obtained 1f any question of respiratory in- 
adequacy presented and, 1f such were veri- 
hed, the patient was not admitted to the 
study. Randomization between hyperbaric 
oxygen with radiation therapy and radia- 
tion therapy alone was accomplished by a 
drawing at random by a disinterested per- 
son of a card designating one or the other 
of the modalities. The patient thus drawn 
was assigned to a pair grouping which was 
as alike as possible in area of disease and 
extent of disease. The patient thus ran- 
domly assigned to receive hyperbaric oxy- 
gen was given just enough information to 


lic. 
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render an informed consent. A Picker C 
10,000 unit was employed as the radiation 
source and this machine contraindicated 
the utilization of the Vickers chamber em- 
ployed in the studies previously mentioned 
(Fig. 1). An American product of cantilever 
design was chosen because of its adaptation 
to the Picker C-arm principle rotating ma- 
chine (Fig. 2). All hyperbaric oxygen pa- 
tients were subjected to 3 atmospheres 
absolute (2 atmospheres, 29.4 pounds per 
square inch gauge) for a "soaking" period 
of 30 minutes based upon the equilibrium 
times from the observations of Evans and 
Naylor’ and Bergofsky et a/.,3 who mea- 
sured the pO, in lymph while breathing O, 
at 30 pounds gauge, and recorded values 
in the order of 600 mm. Hg pressure. Since 
only 3 atmospheres absolute of pure oxy- 
gen was utilized, ıt was not necessary to 
anesthetize the patients prior to compres- 
sion and, in fact, it was found necessary to 
sedate the patients only during the first 5 





I. 


FIG. 


or 6 compressions. The total “soaking” 
time was confined to a period not longer 
than 30 minutes to conform with the ob- 
servations of Churchill- Davidson? and Gil- 
len? that oxvgen under pressure is toxic to 
the central nervous system when exposure 
is prolonged, and that this toxicity 1s mani- 
fested earlier in the presence of carbon di- 
oxide. If exposure to oxygen at 3 atmo- 
spheres absolute is confined to 30 minutes 
this toxicity is minimized, according to 
Frankenhauser eż al.8 Since one-quarter of 
the chamber wall was constructed of a clear 
plastic substance, the patient was some- 
what relieved of his feeling of confinement 
and was able to see and communicate with 
his doctor and the chamber technician. 
Closed circuit television cameras focused 
on the chamber and patient in both the 
oxygen preparation and cobalt unit rooms, 
and two-way radio communications added 
to this sense of security. Direct observa- 
tions by the doctor of the patient's chest 
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and facial muscular movements and carotid 
pulse proved excellent parameters of the 
patient's status. The patients removed all 
clothing, jewelry and hairpins. They were 
clothed in special fiberglass surgical gowns 
and dampened fiberglass surgical caps to 
minimize static electricity production. Fi- 
berglass sheets provided comfort and warmth 
when thev did not cover radiation fields. 
Increased chamber pressure caused some 
tympanic membrane sensitivity, usually in 
the vounger rather than the older patients. 
Very few patients, however, required my- 
ringotomy and gum chewing served well 
to equalize the middle ear pressures during 
pressure changes. 

The Picker C 10,000 unit with a 10,000 
RHM source provided the radiation and, 
since transmission of the beam through the 
plastic decreased 1t only 5 per cent, no cor- 
rection of the total dose was made. Im- 
portant in our protocol deliberations at 
that time (1966) was the desire to utilize 
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the vast storehouse of knowledge and ex- 
pertise gained with normal ¢ day (1,000 
rads per week) daily fractionation. Accord- 
ingly, it was decided to utilize our usual 
total dose peculiar to that anatomic area 
and histology, and fractionate daily in all 
cases admitted to study. 


TECHNIQUE 


The patient admitted to the study and 
randomized to receive adjunctive hyper- 
baric oxygen was shown to the oxygen 
preparation room and after being clothed 
in fiberglass clothing as described, was as- 
sisted into the chamber. Communications 
were checked and TV cameras were set in 
place. One-hundred per cent oxygen was 
admitted at line pressure (50 lb. per square 
inch) for a period of 2 minutes: this 
period was necessary to replace all of the 
air in the chamber with 100 per cent oxy- 
gen. When this was accomplished (by 
Beckman analyzer) the line pressure was 
readjusted so that oxygen inflow was 
slightly greater than outflow, and pressure 
was allowed to rise in the chamber at the 
rate of 2 pounds per minute to 29.4 pounds 
per square inch gauge. Since pure oxygen 
was sweeping through the chamber there 
was no accumulation of carbon dioxide. At 
this time, input and outflow were matched 
at the controls, the pressure remained 
stable and the "soaking" time of 30 min- 
utes was begun. At 15 to 20 minutes into 
the "soaking" period, the chamber and 
patient were wheeled to the cobalt unit 
room and the patient was correctly posi- 
tioned under the Picker cobalt machine. 
At precisely 30 minutes soaking time the 
patient was irradiated (Fig. 3). This pro- 
cedure usually took approximately 2 min- 
utes, after which the patient was returned 
to the oxygen preparation room and de- 
compression initiated at the rate of 4 
pounds per minute. The total cycle usually 
occupied §5 to 56 minutes. 


RESULTS 


This randomized study had been under- 
way for over 2 years. During this period 52 
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patients were treated and nearly 1,000 com- 
pressions completed, when the project was 
prematurely and violently terminated by 
an explosive decompression of the chamber 
(see article which follows). The decompres- 
sion was caused by a rupture of the plastic 
material which propelled plastic projectiles 
over the entire cobalt unit room and left 
it in shambles (Fig. 4-7). Although both 
the patient and the senior author survived 
the accident, the project was not continued. 
Two years have now elapsed and despite 
the small numbers of patients involved, 
both authors feel that these results should 
be made known to those presently en- 
gaged in investigation in this field. Of 
the 52 patients admitted to the study, 
3 patients under hyperbaric oxygen ther- 
apy at the time of the explosion did not 
have the complete course of oxygen and 
radiation therapy, and were thus not 
available for inclusion in the results. There 
remain 49 patients who satisfied the re- 
quirements of the protocol: 23 randomly 
assigned matched pairs and 3 patients who 
remained unmatched at the unexpected 
termination of the study. The over-all sur- 
vival rates for the series (Table 1) showed 
that at the end of 1 year, 15 of 25 patients 
treated with hyperbaric oxygen as an ad- 
junct to radiation therapy survived, and a 
similar number, 1§ of 24 patients treated 
with radiation therapy alone survived. Two 
year survival rates were again comparable: 
1.¢.,8 of 25 patients treated with hyperbaric 
oxygen survived as compared with 8 of 24 
patients treated with radiation therapy 
alone. Survival rates of 23 to 3 years again 
demonstrated similar survival: 7 of 25 pa- 
tients in the hyperbaric oxygen group, and 
5 of 24 patients who received radiation ther- 
apy alone. Thus, it can be said that no sta- 
tistical difference was noted in the over-all 
survival rates in this series when hyper- 
baric oxygen was utilized as an adjunct to 
radiation therapy over radiation therapy 
alone. The question arises, did the survival 
rates give any contrary indications when 
approached in terms of location and ex- 
tended disease? None has been demon- 
strated thus far. 


HEAD AND NECK 

Seventeen patients in the head and neck 
series, divided into 8 matched pairs with 
I patient unmatched, demonstrated neo- 
plasms in the base of tongue, valleculae, 
pyriform sinus and pharyngeal wall; 6 pairs 
of patients demonstrated far advanced dis- 
ease (3 T4, No; 3 N3, Mo);2 pairs of patients 


had advanced disease (1 T3, No; 1 T3, Mo). 
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At 1 year (Table 11) 7 of 9 of the hyper- 
baric patients survived, compared with 5 
of 8 patients treated wlth radiation alone. 
Two year survival figures were again com- 
parable: 5 of g hyperbaric oxygen patients 
survived against 5 of 8 patients receiving 
radiation therapy alone. The 23 to 3 vear 
survival figures of 5 of g hyperbaric oxygen 
patients surviving against 4 of 8 patients 
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treated with radiation alone again did not 
present a significant difference in survival. 
When one inquires as to any differences in 
survival between those patients with ad- 
vanced disease and those with far ad- 
vanced disease, one would presume that 
the patients with far advanced disease 
had tumors which contained large clusters 
of hypoxic cells and might show better re- 
sults in the hyperbaric series. At 1 and 2 
year survival periods, 4 of 6 patients sur- 
vived in both groups; 4 of 6 patients in the 
hyperbaric group demonstrating far ad- 
vanced disease survived to the 24 to 3 
year periods, whereas 3 of 6 treated with 
radiation alone survived to 23 to 3 years. 
This slight difference was not considered 
significant for this series. 


CERVIX 


Fourteen patients in 7 randomly matched 
pairs were studied: § pairs had moderately 
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advanced disease, Stage 111A and 111B, and 
2 pairs had far advanced disease, Stage Iv. 
The 1 year survival figures for the hvper- 
baric group showed 4 of 7 patients sur- 
viving, compared to 6 of 7 treated with 
radiation alone, demonstrating no remark- 
able differences. The 2 year survival figures 
showed 3 of 7 hvperbaric patients surviv- 
ing, compared to 4 of 7 treated with radia- 
tion alone. Again, no remarkable differ- 
ences were evident, although both survival 
rates compared favorably with the series 
of Kline et al! recently completed at the 
University of Wisconsin. If one again con- 
siders survival of those patients with far 
advanced disease, Stage 1v, at 2 years, 4 
out of 6 patients survived in both series 
and at 23 to 3 years, 4 of 6 hyperbaric pa- 
tients survived compared with 3 out of 6 
treated with radiation alone. While the 
survival figures of both groups are high, 
there is again no significant difference to be 
noted. 


BLADDER, RECTUM, BRAIN, ESOPHAGUS 


The 6 patients in the bladder series, all 
Stage D disease, showed a 2 vear survival 
figure of only 1 patient in the radiation 
therapy alone categorv. Four patients in 
the recurrent rectal cancer, Duke's C clas- 
sification, showed only 1 survivor at 1 vear 
in the group with radiation therapy alone 
and no survivors at 2 years. There were no 
survivors at 12 months of the 4 patients in 
the glioblastoma series. Of the 4 mid-third 
esophagus patients, with the methods un- 
der study, there 1s still 1 patient at risk at 
31 months who was treated with oxygen 
as an adjunct. None of the other patients in 
the esophagus series survived past I year. 
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Tase II 


SURVIVAL RATE OF PATIENTS WITH CARCINOMA OF HEAD AND NECK 
















































































Survival | 1 Year 2 Years At Risk Advanced Far Advanced 
Hyperbaric O: and 7/9 5/9 4/9 3/3 1/6 
Radiation Therapy 
Radiation Therapy 5/8 5/8 2/8 1/2 1/6 
Only | 

TaBLe III 
SURVIVAL RATE OF PATIENTS WITH CARCINOMA OF CERVIX 

Survival 1 Year 2 Years At Risk Advanced | Far Advanced 
Hyperbaric O» and 4/7 3/7 1/7 2/5 0/2 
Radiation Therapy 
Radiation Therapy 6/7 Tig 3/7 is 1/2 
Only 

















TABLE. IV 


SURVIVAL RATE OF PATIENTS WITH MALIGNANCY OF BLADDER, 
RECTUM, BRAIN AND ESOPHAGUS 
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1 Year Radiation 2/3 1/9 0/2 1/2 
Therapy Alone 

3 0/2 — At Risk 
Radiation Therapy 1/2 
2 Years Radiation 1/3 0/2 — 0/2 


| 
2 Years Hyperbaric O; and Oy 


Therapy Alone 





DISCUSSION 


One of the striking aspects of this series 
was the willingness of the patients, no mat- 
ter what their age (36 to 74 years), in- 
tellect or emotional content, to undergo 
this complex series of treatments. All pa- 
tients in the series, including the glioblas- 
toma, tolerated the hyperbaric oxygen ex- 
perience well, and no convulsions were 
noted in nearly 1,000 compressions. À series 
of electroencephalograms taken immedi- 
ately prior to and following compressions 





of the glioblastoma patients did not demon- 
strate any convulsive prodrome. No cardiac 
difficulties were encountered, although many 
of the patients submitted to as many as 35 
compressions in their respective series. Nau- 
sea was controlled with compazine and no 
episodes of emesis were encountered while 
the patients were in the chamber. No com- 
promises were necessitated by the chamber 
presence in the execution of exact patient 
set-up under the cobalt 60 machine. In the 
post-treatment period, none of the patients 
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developed transverse myelitis, and no body 
necrosis was visualized by direct or roent- 
genographic examination. No persistent 
diarrhea or severely contracted bladder 
histories were obtained. 

The use of daily fractionation was an 
integral part of the study from its inception 
for the reasons previously stated. Statis- 
tically, it was of the utmost importance 
that there be only one principal variable 
in the study. Was Henry Kaplan years 
ahead when he stated in San Francisco 
in 1965?, “Fractionation is the poor man’s 
oxygen chamber." 





SUMMARY 


In order to more comprehensively eval- 
uate the potential of the oxygen effect in 
patients with advanced neoplastic disease 
of the head and neck, cervix, bladder, rec- 
tum, esophagus and brain, a randomized 
series was designed to test the efficacy of 
hyperbaric oxygen as an adjunct to radia- 
tion therapy as compared to radiation ther- 
apy alone. One-half of the patients ad- 
mitted to this study of the theoretic po- 
tentials of hyperbaric oxvgen received 100 
per cent oxygen under 3 atmospheres ab. 
solute pressure as an adjunct to regularly 
fractionated daily radiation therapy. The 
other half received daily radiation therapy 
alone. 

This study was terminated prematurely 
by accidental explosive decompression and 
destruction of the chamber on the s2nd 
patient admitted to the series. 

Twelve of the original 52 patients remain 
at risk, 27 to 36 months. These patients are 
equallv divided between the 2 modalities. 

There were no significant differences in 
survival noted in anv of the anatomic 
areas of advanced neoplasms in the rando- 
mized series of daily radiation therapy with 
hyperbaric oxygen as an adjunct compared 
to the radiation therapy alone series. 


D. A. Tobin, M.D. 
Radiation Center 
University of Louisville 
School of Medicine 
Louisville, Kentucky 40202 
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EXPLOSIVE DECOMPRESSION IN A HYPERBARIC 
OXYGEN CHAMBER 


By DANIEL A. TOBIN, M.D.* 


LOUISVILLE, KENTUCKY 


Te explosions that caused the death of 
three astronauts on the launching pad 
at Cape Canaveral in 1967, and a few weeks 
later killed two corpsmen at Brooks Army 
General Hospital in Texas, sharply focused 
the eyes of the medical world on the po- 
tentials for danger in research with hyper- 
baric oxygen. 

These potentials were well-known to the 
medical investigators utilizing pure oxygen 
under pressure in their research. Investiga- 
tors such as Churchill-Davidson, van den 
Brenk and Wildermuth, mindful of the 
dangers, have over the years incorporated 
preventive measures in their protocols, 
specifically designed to minimize the pos- 
sibility of explosion by careful attention to 
equipment design and patient manipulation 
in the atmosphere of pure oxygen under in- 
creased pressure. 

The protocol for investigation of hyper- 
baric oxygen as an adjunct to radiation 
therapy in the treatment of neoplastic 
disease at the University of Wisconsin spe- 
cified the same careful attention to detail 
for the chamber and its ancillary equip- 
ment. 

Patients to whom this adjunctive therapy 
was offered were those whose tumors were 
far advanced: usually large sized neoplasms 
of the brain, head and neck, esophagus, 
cervix, bladder and rectum. Randomiza- 
tion was made between daily fractionated 
radiation therapy alone and oxygen as an 
adjunct to daily radiation therapy. All pa- 
tients were to be subjected to 3 atmospheres 
absolute pressure (2 atmospheres, 29.4 lb. 
gauge) for a minimum period of 15 minutes 
at full pressure to ensure maximum oxygen 
diffusion to the hypoxic cells more than 150 
micra from their blood supply in the tumor 
cord at the moment of irradiation. The pa- 


tients were limited to a maximum of 58 
minutes total cycle to avoid any potential 
for oxygen toxicity, known to manifest itself 
after over 1 hour exposure to 100 per cent 
oxygen under 3 atmospheres absolute pres- 
sure. 

Because the radiation source to be util- 
ized in the treatment was a cobalt 60 unit, 
employing the C arm principle with the 
large counter weight acting as a shield, the 
usual 4 legged chamber could not be util- 
ized. A cantilevered type chamber was then 
used which fits over the counter weight and 
under the cobalt source with ease. 

The technique used in pressurization of 
the chamber, irradiation of the patient and 
decompression is described in the preceding 
article, 

On May 2, 1968, the 6th patient of the 
day, appropriately dressed in fiberglass 
gown and dampened surgical cap, was 
placed on the couch and inserted into the 
chamber. This patient, 60 years of age, had 
an advanced bladder cancer and had been 
randomized to receive hyperbaric oxygen 
utilizing 200 rads tumor dose daily for 5 
days per week. He had become acclimated 
to the procedure over the two preceding 
weeks of combined therapy and had little 
anxiety toward the cycle of treatment. The 
door to the chamber was closed, the interior 
and TV systems were checked and found 
operational, and the first stage of the cycle 
was initiated. Pure oxygen was admitted to 
the chamber for a period of 2 minutes and 
the air content was thus washed out. The 
pressurization of the chamber with pure 
oxygen was started, the rate of induction 
being a raise of 2 lb./min. or 14.5 minutes 
to raise the pressure to 29.4 lb. gauge or 3 
atmospheres absolute. During this period 
the patient chewed gum, thus adjusting to 


* Associate Director, Radiation Center, University of Louisville, School of Medicine, Louisville, Kentucky. 
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the increasing pressure in the middle ear. 
When the full 3 atmospheres absolute pres- 
sure was obtained, no further compensation 
was needed. The soak period of 15 minutes 
was begun and the chamber, with patient, 
was then moved from the preparation room 
to the Co® radiation room at 29 minutes 
into the cycle. The process of patient set-up 
was in progress when the explosive decom- 
pression occurred. The plastic portion of 
the chamber had spontaneously ruptured, 
permitting explosive decompression of the 
patient in the chamber and propelling large 
chunks of plastic with projectile velocity 
around the cobalt unit room. 

At that point in time, 4 persons were in- 
volved in the operation: the patient, the 
research director, the hyperbaric technician 
and the radiation technician. 

The hyperbaric technician, seated at the 
control console of the chamber observing 
via TV and listening to the patient in the 
Co® treatment room, heard the explosion 
and reacted according to the preplanned 
and often rehearsed emergency procedure 
and immediately closed off the main oxygen 
supply. She, of course, was not injured. 

The radiation technician, standing some 
distance back from the chamber observing 
the set-up procedure of the doctor, follow- 
ed the emergency procedure and went im- 
mediately to the patient. Since the plastic 
exploded, only powdery fragments of plas- 
tic fell on the patient and no serious surface 
injuries were noted at that time. After re- 
moving the patient from the ruptured cham- 
ber, he was placed on a mobile stretcher and 
removed to the hall where other staff radi- 

ologists examined him. The radiation tech- 
nician was found to have incurred a lacera- 
tion over the forehead. 

The research director was noted lying 8 
feet from the chamber in an unconscious 
state and the “Blue Cart" team (an emer- 
gency cardiac resuscitation team of the 
University Hospital) was called for. Upon 
their arrival, I had already regained con- 
sciousness and asked about the patient. 

At this point in time, the patient was 
noted to have some dyspnea and was 
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wheeled into a nearby diagnostic radiologic 
room by the “Blue Cart” team of physi- 
cians. A bilateral hemopneumothorax was 
visualized on fluoroscopy and immediate 
tubing of the patient by this specialized 
team relieved the pneumothorax. The pa- 
tient was able to re-initiate radiation ther- 
apy in Io days. 

The Co® source, never having been ex- 
posed, was safe. Although fluorescent tub- 
ing all around the room was ruptured ex- 
posing the glowing filaments, the dilution 
factor of the confined oxygen was appar- 
ently sufficient to bypass any explosion. 
The research director was at the moment 
of explosion bending over the plastic por- 
tion of the chamber, setting up the Co*! 
field, and received the full force of the ex- 
ploding plastic on his mandible and was 
thrown back across the room to a three- 
point landing. His head hit a steel bookcase 
used to hold the Co® lead blocks and his 
back and elbow hit the concrete floor. In- 
juries sustained included multiple mandibu- 
lar fractures, lumbar and left shoulder in- 
juries, and extensive facial lacerations. 

The Co® unit room was a shambles, with 
all areas demonstrating the effects of flving 
particles of plastic. The Picker Co® unit 
survived the explosion with but a few 
scratches on its almost impregnable sur- 
faces. Its rotation capacity was not com- 
promised and the light and mirror, protec- 
ted by the collimator, were intact. Aiton: 
ditioning ducts pard on the ceiling and 
fluorescent light fixtures ringing the ceiling 
were torn off, indented and the tubing 
ruptured. The sound-proofing material in 
the ceiling also demonstrated the force of 
the flying particles. Since the control con- 
sole for the chamber was in the preparation 
room, separated from the cobalt unit room 
by concrete walls and a 2 ton concrete and 
steel door, no damage was ACT and the 
often-repeated emergency procedures were 
executed with precision and dispatch by all 
concerned. This certainly prevented the 
major possible catastrophe of oxygen fire 
with its extremely rapid and widespread 
devastation to people in the area. 
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In retrospect, the time devoted in the 
initial planning stages of the investigation, 
to accident and fire prevention was invalu- 
able. There is little doubt that failure to 
consider the sources of static electricity and 
lack of precise and adequate emergency 
procedures on our part would have resulted 
in much more damage and fatal injuries to 
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the persons involved. With these precau- 
tions, some compromise with the potentials 
for danger in hyperbaric research was made. 
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A PASSIVE TREATMENT VERIFICATION DEVICE* 





By EARL VA} 


| ROOSENBEEK and THOMAS G. NELSON 


HOUSTON, TEXAS 


HE many current models of megavolt- 

age radiotherapy equipment offer a 
wide range of treatment parameters. There 
is a choice of electron or photon beams, 
variable energies, and almost infinite com- 
binations of field sizes, beam filters, and 
Hatteners. When all variables are incorpo- 
rated into one machine, the possibility of 
an error in patient treatment is greatly 1n- 
creased. To reduce this possibility on an 
18 mev. betatron, a passive treatment ver- 
ification device has been built and installed. 
This device is inactive, as opposed to the 
punch card or tape devices used to auto- 
mate patient set-up. It is designed around 
a card translator which “reads” a pre- 
punched card and verifies that at least 4 
of 6 sets of variables have been correctly 
set. These are: 


Choice of 


1. Beam mode, photon or electron 2 
2. Energy: 6, 9, 12, 15, 18 mev. 5 
3. Electron filters, o to 9 Io 


4. Photon compensators: none, 


No. Lor No. 2 A 
Total variables 20 


An error in setting in this group of variables 
could mean a large difference in dose de- 
livered to the patient. 

Among the variables not verified by the 
card reader are field size, distance, and 
head and cone angle. These are a very ob- 
vious part of the visual set-up of the pa- 
tient. The treatment end of the field size 
cone fixes the distance, and the field size 
and angle must correspond to an area 
drawn in ink on the patient's skin. An 
error in this part of the treatment is less 
likely to occur and would introduce con- 
siderably less error in dose delivered than 
the factors listed above. 

Figure 1 shows the card reader, card and 
punch unit on the betatron console. A 
blank card is placed in the punch unit and 
the 4 variables are punched. The card is 





Fic. 1. An 18 mev. betatron control console showing card punch, card and reader. 


* From the Department of Physics, The University of Texas, M. D. Anderson Hospital and Tumor Institute at Houston, Texas 


Medical Center, Houston, Texas. 
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Fig. 2. Schematic representation of card reader. The 4 variable controls, in a series of R1 to Rs, control 
the bias voltage for the 5 energies. They can be set to allow operation at only the exact energy or up to 


+I mev. 


inserted into the reader and a manual lever 
is moved forward (black knob). If the 
parameters have been correctly set as indi- 
cated on the panel (lights and meters), the 
machine can be turned on. The card is filed 
in the patient's treatment chart and in- 
serted into the reader before each treat- 
ment. 

Figure 2 is a schematic representation of 
the verification device. The card reader was 
salvaged from an electron tube tester. 
Spring-loaded pins make electrical contact 


through the punched holes. Treatment 
parameters are illuminated on the betatron 
panel or indicated on a panel meter. The 
voltage present on these key-indicated 
points is used to activate relays through 
the pin contacts and the properly punched 
hole. Unless a properly punched, undam- 
aged card is in place in the reader, the 
betatron cannot be energized. The energy 
verification circuit is composed of 2 voltage 
comparators which read the voltage from 
the energy meter through a voltage divider 
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network which is determined bv the 
punched card and compared to a fixed bias. 
A switch electrically removes the verifica- 
tion unit from the betatron for nonthera- 
peutic use. 


SUMMARY 
The critical variables in individual pa- 
tient treatment are verified by placing a 
prepunched card in a translating device. 
A simple go-no-go circuit prevents the 
treatment from proceeding if any 1 of 4 
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groups of variables have been set incor- 
rectly. This device could be adapted for 
use in other therapy equipment in which 
large numbers of variables pose a potential 
problem. 


Earl Van Roosenbeek 

Department of Physics 

University of Texas 

M. D. Anderson Hospital and 
Tumor Institute 

Texas Medical Center 

Houston, Texas 77025 
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A NEW METHOD TO DETERMINE THE FOCAL SPOT 
SIZE OF X-RAY TUBES* 


By GOPALA U. V. RAO, Sc.D. 


BALTIMORE, MARYLAND 


QNE of the most important causes of the 
loss of resolution in an x-ray imaging 
system is the finite size and shape of the 
x-ray focal spot. A knowledge of the limita- 
tions imposed by focal spot size is partic- 
ularly important when one attempts to 
improve upon resolution by the adoption of 
such techniques as direct magnification.?:® 
The size of an x-ray focal spot is tradition- 
ally estimated by making a pin-hole image 
of it at some convenient magnification.” ® 
Recently, Friedman and Greenspan? have 
suggested an alternate method based on the 
imaging of fine wires. As pointed out by 
these authors, pin-hole as well as wire 
images are usually blurred and unsharp at 
the edges, thus making the measurement of 
focal spot dimensions difficult and some- 
what arbitrary. Furthermore, the estimated 
dimensions are also influenced by the ex- 
posure technique employed in making these 
images (Fig. 1). In a recent communica- 
tion? we suggested a more accurate 
method based on the experimental mea- 
surement of the modulation transfer func- 
tions (MTF) of x-ray focal spots. Measure- 
ment of these functions, however, involves 
very careful experimentation as well as the 
use of an electronic digital computer." 

In this communication, we wish to pro- 
pose a method based on the phenomenon 
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of spurious resolution of periodic patterns, 
often referred to in the literature’ but 
never before used in a practical way. 


THEORY 


Morgan? has shown that the sine-wave 
response or the modulation transfer func- 
tion of an x-ray focal spot of size a is given 
by the equation: 


— sin sfad/(h + di) _ sin 0 


xfads/ (dy + ds) 0 

where M(f) is the modulation transfer 
function and f is the spatial frequency 
(lines per mm.) of a test object of sinusoidal 
transmission placed at a distance d, from 
the focal spot and a distance d, from the 
film; 0 is the quantity zfads/(di4-d:). 

Coltman! has shown that the square wave 
response function $(f) of an imaging system 
is related to its modulation transfer func- 
tion M(f) through the equation: 
S(f) = +) mw Rc) ul 
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Substituting Equation (2) in Equation (1) 
we get: 
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Fic. 1. Diagram illustrating the influence of exposure factors on the estimation of focal spot size by the pin- 
hole method. The images shown here were made at various mas. values. 


* From the Department of Radiology, The Johns Hopkins University and Hospital, Baltimore, Maryland. 
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Fic. 2. The modulation transfer function (MTF) and the square wave response of a focal spot of size a f is 
the spatial frequency and m is the magnification factor. 
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From Equations 1 and 3, it follows that 
when 0— v, M(f) and S(f) are each equal to 
zero. In other words, the sine wave response 
and the square wave response are both 
equal to zero when the spatial frequency f 
reaches a certain critical value satisfied by 
the equation: 


af ds m" 
(di + dx) 


where m represents the magnification ratio 


(di-- d) /di. Further increase of the spatial 


af(m — 1) 7 


1, (4) 


frequency results in negative values for the 
MTF and the square wave response (Fig. 
2). Alternately, if one were to obtain a series 
of progressively magnified radiographic 
images of a bar pattern of a given spatial 
frequency fusing an x-ray tube with a focal 
spot of given size a, the pattern will just 
disappear at some critical value of m, given 
by the equation: 


af m 
or 


Further increase of m causes the pattern 
to appear again but with a reversal of the 
dark and bright areas, because of the nega- 
tive values for the square wave response. 
This reappearance of the pattern is referred 
to as spurious resolution, for it occurs only 
when periodic patterns are imaged. Know- 
ing the magnification factor for the film in 
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MAGNIFICATION FACTOR 


liG. 3. Diagram showing the relationship between focal spot size and the critical magnification factor 
at which the contrast in a roentgenogram of a bar pattern of a given spatial frequency reaches its lowest 


value. 


which the pattern just disappears and the 
spatial frequencv of the bar pattern used, 
the size of the focal spot can be determined 
precisely using Equation § or its graphic 
equivalent shown in Figure 3. 


EXPERIMENTAL PROCEDURE 


The validity of the above procedure has 
been confirmed experimentally as follows. 

A test-object (Fig. 4) consisting of a bar 
pattern and 2 small pieces of platinum wire 
separated by a distance of § cm. was roent- 
genographed several times, placing 1t pro- 
gressively at varying distances from the 
film. The focus-film distance was 100 cm. A 
non-screen film was used without intensi- 
fying screens to ensure that no significant 
part of the blurring was caused by factors 





other than the focal spot size. Care was 
taken to ensure that the bar-pattern was 
always held perpendicular to the anode- 
cathode axis of the tube and that it was 
moved strictly along the central axis of the 








lic. 4. Test object used for making roentgenograms 
at varying magnification factors. 
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beam. These precautions were important as 
the size of a focal spot is not the same in all 
directions; furthermore, it varies consid- 
erably with the angle of projection with 
respect to the central axis. 

The magnification factor for each of the 
roentgenograms thus made was obtained 
by measuring the distance between the 
images of the 2 platinum wires and dividing 
it by 5 cm., which was the original distance 
between them. The film in which the pat- 
tern just disappeared was ascertained as 
carefully as possible by visual inspection. 
Knowing the magnification factor for this 
critical film, the effective focal spot size 
was calculated using Equation 5. Figure 5 
shows the various roentgenographic images 
obtained with bar patterns of spatial fre- 
quencies of 1 line pair/mm., 2 line pairs/ 
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mm. and 4 line pairs/mm., respectively. 
Notice the precision with which it 1s pos- 
sible to ascertain the critical film in each 
case. 

Table 1 shows a summary of our mea- 
surements with 3 different x-ray tubes. 
Notice that in each case, the estimates 
made by the null method described in this 
paper are closely in agreement with those 
obtained by a direct experimental deter- 
mination of the modulation transfer func- 
tion. The details of this second method have 
been published elsewhere." 


CONCLUSION 


A method is described to determine the 
effective dimensions of x-ray focal spots, 
making use of the phenomenon of spurious 
resolution that occurs when periodic pat- 
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lic. 5. Roentgenographic images of bar patterns of 1 line pair/mm., 2 line pairs/mm. and 4 line pairs; mm. 
at various magnification factors. The number below each roentgenogram represents the corresponding 
magnification factor. The critical film in each case is marked by an arrow. To the right of the arrow 
is the focal spot size calculated from a knowledge of the magnification factor corresponding to the critical 


film. 


Note that as one moves from left to right, the resolution progressively deteriorates until it becomes 
minimum at the critical magnification factor. Moving further to the right, the resolution improves again 


but with a reversal of the dark and bright regions. 
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terns are imaged. The main attraction of 
this method is that it is based on the ob- 
servance of a type of “null” effect rather 
than direct measurement. For this reason, 
errors inherent in the traditional pin-hole 
method are largely avoided. These include 
dependence of measured size on the density 
of the image, the size of the pin-hole, the 
thickness of the lead plate in which the 
pin-hole is made, absorption effects in the 
pin-hole, etc. Although the practical reali- 
zation of the null method described here is 
quite simple, great care must be exercised 
to ensure the positioning of the test-pattern 
strictlv along the central axis of the x-ray 
beam, with the line pairs either strictly 
parallel or strictly perpendicular to the 
anode-cathode axis of the tube. In direc- 


tions other than these, the phenomenon of 


spurious resolution may not occur for rea- 
sons discussed in detail elsewhere.!? 


MT [P= = ee ease Aenean: 


SUMMARY 


A method to determine the focal spot 
size of x-ray tubes is described. The method 
is based on the observance of the critical 
magnification factor at which the contrast 
in a roentgenogram of a periodic bar- 
pattern of known spatial frequency reaches 
its minimum value before increasing again 
with a reversal of the bright and dark areas. 
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I A L S 


pA, 


INEFFICIENT USE OF X RAYS IN 


DIAGNOSTIC 
HESE remarks will be directed, in the 


main, to calling attention to some of 
the practical penalties that may be brought 
about through the improper or inefficient 
use of x rays 1n diagnostic radiology. Ex- 
cept for 3 or 4 instances, which I shall men- 
tion briefly, the results of improved proce- 
dures and techniques can be expected to pay 
only relatively small dividends in terms of 
patient exposure. This is not to suggest that 
one should ignore them, but it 1s to point 
out that there are certain areas upon which 
attention should be concentrated. 

The profession has been warned many 
times about the problems which are being 
brought out and grossly exaggerated today 
in public forums by individuals relatively 
lacking in knowledge about radiologic 
problems, and under circumstances where 
an objective technologic evaluation of the 
problem is not really feasible. It should 
not have to be pointed out that the under- 
standing of a need for the protection of 
patients against deleterious effects of radi- 
ation is hardly new. Within 4 or 5 months 
of the discovery of x rays, skin damage was 
noted and the first steps taken to limit 
radiation exposure. Especially in the last 
few decades the obvious and enormous 
benefits to be obtained from radiation in 
medicine became more evident day by day 
and demands for radiation use are still 
increasing steadily. Thus in the considera- 
tion of protective measures there has been 
from the very outset, the necessity for 
achieving some kind of balance between 
exposure of the patient, exposure of the 
operator, shielding of the tube, limiting the 
beam and so on. 


RADIOLOGY* 


But no more today than 75 years ago, 
is it possible to arrive at a perfect tech- 
nologic balance among such diverse fac- 
tors; human or medical factors which 
cannot be made quantitative will always 
be involved. The final answers in achieving 
irradiation efficiency will involve the exer- 
cise of technologic judgment and skills by 
the manufacturers and designers as well as 
medical Judgment by the physicians. 

Efficiency in the diagnostic use of x rays 
can be defined in a number of ways, but 
since 1t cannot be measured in an absolute 
sense, it may be thought of in more general 
terms—such as the obtaining of a maxi- 
mum amount of medical information, for a 
minimum amount of total radiation ex- 
posure of a patient. It is not necessarily 
possible to reduce radiation exposure to 
any absolute minimum. Judgment must 
intervene. 

Judgment is what separates the men 
from the machines, and it is involved in 
nearly every step of radiologic practice. 
Highly qualified judgment must be applied 
in determining the extent to which a pa- 
tient is exposed in terms of the information 
that is to be obtained—or whether the 
procedure should be carried out at all. 
Only highly qualified judgment can eval- 
uate the possible harm of any necessary or 
unnecessary radiation exposure to the 
patient (or to the population) or the value 
to the patient of the information obtained. 
The physician must supply these judgment 
values. 

Any step directed to improvement of 
radiation efficiency may carry some counter 
effect, but there are one or two notable 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29—Octo- 


ber 2, 1970. 
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exceptions. The counter effect may show in 
the loss of some degree of flexibility or loss 
of information which in turn may adversely 
influence a medical procedure. While it is 


very easy to enumerate a vast number of 


factors which can be said to improve irra- 
ciation efficiency, it is notat all certain that 
these can be applied individually without 
relationship to any of the others. 

Why review all of this now? The main 
reason is to emphasize that the problems 
are not new, nor are they mysterious. Thev 
have not been neglected—they are still 
being investigated. We still hear talk about 
needing faster x-ray film, faster intensify- 
ing screens, more shielding, less exposure 
time, better defined fields and so on. These 
are all real problems and they have alwavs 
been real problems. But whereas in the 
past we have been able to improve these 
by factors of tens or hundreds, we have now 
so advanced our technology that future 
improvements will be by twos or threes at 
most. There may be still room for some 
improvement, but it will come slowlv, be 
less notable, and cost more. And, it might 
be added, some of what is presented as 
significant improvement may well be little 
more than number juggling, and may be 
of academic interest without anv practical 
application. 

It must be pointed out that while for at 
least 3 or 4 decades protection of the pa- 
tient was second order to protection of the 
physician or radiologist, concern over the 
patient has not been neglected. Attention 
was directed to this problem in the very 
first report of the National Council on 
Radiation Protection and Measurements 
(NCRP) that was issued in 1931, and it has 
recurred with increasing emphasis in each 
of the 6 successive editions on medical 
x-ray protection that have been produced 
since then. Part of the reason for this re- 
direction of emphasis was the fact that the 
potential long-range effects of radiation 
exposure did not begin to be understood 
and appreciated in perspective until about 
1950, although there was a qualitative 
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understanding of the concept many vears 
before that. A second reason was the fact 
that, whereas the individual patient is 
only exposed occasionally, the physician 
and the technician are subjected to re- 
peated exposures and hence patently much 
larger total doses of radiation. 

The role of the NCRP has been con- 
tinuous in the furtherance of medical x-ray 
protective philosophy and procedures. This 
organization, formed as a Committee in 
1929, initially consisted of representatives 
from the several radiologie societies and 
the x-ray industry; in essence it was the 
consolidation of all of the radiation pro- 
tection committee activities then scat- 
tered among a number of organizations in 
the United States. In the medical area alone 
it has produced 7 reports over the years and 
this has essentially provided the backbone 
for all national and international guidance 
in the field. 

As already noted, the attention directed 
to patient protection has increased steadily 
as the revisions have occurred. There is no 
question that this program, joined in by 
many radiologists and allied scientists, 
has worked and worked well and accom- 
plished a great deal, but it must also be 
patently obvious that it has not worked 
well enough. Had the medical profession, 
by and large, followed the recommenda- 
tions of these reports over the past 40 
years, there would have been absolutely 
no grounds tor some of the recent criticisms 
that have been directed toward the medical 
profession in its uses of radiation. 

The NCRP has also drawn special at- 
tention to the Pod of patient exposure 
following the studies by various genetics 
groups in 1956 at which time the fallout 
from nuclear weapons testing was very 
much on everyone's mind. As it turned out, 
the genetically significant dose from nu- 
clear weapon fallout was much smaller 
than expected, but in the process they 
found that the genetically significant dose 
from medical procedures was apparently 
much larger than was expected. The origi- 
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nal rough surveys of medical exposure at 
that time led to an average genetically 
significant dose to our population that was 
something of the order of 100 times higher 
than it was later found to be through a 
sophisticated survey by the Public Health 
Service in 1964. But the 1956 study de- 
veloped a level of alarm which ‘does not 
seem to have abated at all in proportion 
to the more nearly correct average popu- 
lation dose established later. 

The survey by the Public Health Service, 
in addition to arriving at an average 
genetically significant dose of 55 millirems 
per year, also determined that there were 
numerous faults in the way x-ray equip- 
ment was either constructed, or operated, 
or both. The biggest single source of avoid- 
able exposure of the patient was due to 
excessively large field sizes in relation to 
the size of film used. They have made a 
rough estimate that, if in all cases of diag- 
nostic radiography the x-ray field on the 
patient was no greater than was necessary 
to cover the film, the genetically signifi- 
cant dose could have been reduced to one- 
third of its present value. 

The only comment on this, is that it is 
an undesirable fact. Moreover it is easily 
correctable at little or no cost. It is con- 
tinuance of some of this kind of poor prac- 
tice that opens the medical profession to 
attack with enough basis so as to make 
much less important items appear equally 
important in the eyes of the public. 

Probably of appreciable importance ‘is 
the question of film-processing techniques 
and procedures. Here the difficulty lies 
much more in the offices of the nonradiol- 
ogists than the radiologists. This situation 
has been pointed out frequently and has 
also been emphasized by the NCRP. It, 
of course, centers around the fact that 
where inadequate film processing pro- 
cedures are used, the films are often over- 
exposed and underdeveloped, and at times 
even repeated; of course, both of these 
actions contribute to unnecessary €x- 
posure of the patient. 
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The selection of “film speed” is a point 
frequently brought out by critics of medi- 
cal x-ray practice, but here is a place 
clearly where technical achievement has 
certain limitations and final selections of 
film must be decided by competent clinical 
judgment. Reduction of radiographic ex- 
posure is generally accomplished (other 
things being equal) by a fast combination 
of film and intensifying screen. Available 
film speeds today are very much greater 
than even a few years ago, but if the com- 
bination of film-screen speed is pushed to 
the limit there will be a loss of definition 
through increased “graininess” (quantum 
mottle). Depending upon the particular 
diagnostic procedure, use of the fastest 
film-screen combinations might result in 
obscuring radiographic evidence of the 
condition under examination. Therefore 
this becomes a problem of judgment for 
which there is no universal solution. 

Another means for reducing patient 
exposure that is talked about with more 
glibness than knowledge is the use of gonad 
shields. There are certain conditions under 
which the testes or ovaries may be shielded 
easily without interfering with the diag- 
nostic results. But there are many cases 
where the dose is likely to be substantial 
yet where shielding of any kind 1s impracti- 
cal. 

If substantial attention were paid to the 
field size and diaphragming, such as men- 
tioned above, together with strict align- 
ment of the beam to the region of examina- 
tion, there would be relatively small gain 
through the use of gonad shields. So long 
as the gonads are outside of a direct beam 
there is no shielding that will importantly 
reduce the scattered radiation. 

The fact that some of our radiologic prac- 
tices have been sufficiently poor over 
recent years and so obvious even to in- 
experienced people, has led to demands for 
legislation and regulations to control radia- 
tion. In addition to being out of proportion 
to the other normal risks to which man is 
exposed, regulatory actions may, if not 


greatly increased cost, and hence it may 
reduce some of its availability. 

The 1964 survey made by the Bureau of 
Radiological Health showed that some 
100,000,000 diagnostic x-ray studies are 
made in each vear, covering everything 
from simple fracture examinations to the 
most elaborate visualization of the brain 
arteries. This means that on the average 
about half of our population has a diagnos- 
tic examination involving radiology each 
vear. 

It is against this backdrop that there 
should be some examination of the way 
"numbers games” are coming into use as a 
means of influencing public or special 
groups on radiation matters. An excellent 
example has occurred in connection with 
the Congressional Hearings on a Bill to 
promote a "Radiation Control for Health 
and Safety Act of 1967." This is an act 
supported in principle, if not in detail, by 
most knowledgeable organizations and in- 
dividuals. Nevertheless, considerable en- 
couragement and great publicity was given 
to some statements, purporting to be based 
on scientific and clinical evidence, but, 
instead, based largelv on assumptions, 
extrapolations and dubious calculations 
that have limited relation to established 
facts and serve little purpose other than to 
confuse the public. A random example may 
be quoted: 


“There is no question that the use of diagnos- 
tic X rays saves many thousands of lives each 
year. No figures are available to give a reason- 
able estimate of the number of lives saved by 
this important diagnostic tool. However, to il- 
lustrate what I think should be our objectives, 
let us assume that in the present use of diagnos- 
tic X rays 100,000 lives are saved each year in 
the United States, and, as a result of unneces- 
sary exposure, 30,000 lives are lost owing to an 
increase in malignancies and genetic damage 
and other causes. 

"Our goal, and one which I think could be 
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attained, would be to double the lives saved and 
reduce by a factor of 10 the number of lives 
lost: namely to change this picture so that the 
use of x rays would save 200,000 lives each year 
and the number lost would be reduced to 3,000 
or an additional saving of almost 130,000 per 
year." 


It should be emphasized that such num- 
bers are not based on any survey or sta- 
tistical analyses. The existence of any data 
upon which to base any such numbers 1s 
not known, and there is serious doubt that 
it would even be feasible to trv to carry 
out the studies needed to derive them. They 
are just a few of the numbers which have 
been bandied around and which have al- 
most no scientific substantiation. 

It has been said that the three medical 
miracles of the century which have most 
changed the health picture of our popula- 
tion would have to be antibiotics, public 
health and diagnostic radiology. To need- 
lessly deprive one's self of x-ray diagnosis 
by virtue of the exercise of nonmedical 
judgment must be compared with individ- 
ual failure to use the antibiotics prescribed 
by a physician to combat a serious in- 
fection. 

The real situation must be viewed in 
such terms that 1f, because of overcaution 
in x-ray diagnosis today, the patient does 
not live bevond tomorrow, any question 
of long-range effects becomes academic 
the day after tomorrow. 

In closing it should be pointed out that 
attacks on the medical profession, such as 
in some popular magazines or at some 
congressional hearings, serve to bring a 
problem before the public in a manner 
which the authors justifv on the basis that 
it is the only course left available to them, 
however sensational and exaggerated it 
may be. In a limited sense they are right, 
because the medical profession has had 
these facts before them for many years and 
have not taken maximum advantage of 
them. Were the medical x-ray house in 
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completely good order, these attacks would 
not have been possible. 

The most worrisome part is the justifi- 
able fear that these sensational attacks will 
have and the dangerous effect of frighten- 
ing people away from having needed radi- 
ation procedures when the risk from not 
having the procedure is vastly greater than 
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ditions imaginable. 


Lauriston S. Taytor, Pu.D. 


National Council on Radiation 

Protection and Measurements 
4201 Connecticut Avenue, N.W., Suite 402 
Washington, D.C. 
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HERBERT MILTON STAUFFER, M.D. 
1914-1970 


R. HERBERT MILTON STAUF- 
FER, Professor and Chairman of the 
Department of Radiology at Temple Uni- 
versity Health Sciences Center, died sud- 
denly at his home on December 18, 1970. 
Dr. Stauffer was born in Philadelphia on 
April 26, 1914, the son of Dr. Milton F. 
Stauffer and Anna Hood Stauffer. He was 
entirely a product of Temple Universitv, 
receiving his Bachelor of Arts degree in 
1935, M.D. in 1939, and M.Sc. in 1945, 
after 2 years of internship and 3 years of 


residency training 1n radiology at Temple 
University Hospital. 

During World War II he was a Lieu- 
tenant in the Medical Corps of the United 
States Naval Reserve and was radiologist 
at the Naval Base in Argentia, Newfound- 
land. While there, he conducted a fluoro- 
scopic survey of the civilian employees of 
the base for tuberculosis. 

Following the war, he was Assistant Pro- 
fessor of Radiology at the University of 
Minnesota from 1946 to 1949 and then re- 
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turned to Temple University as Associate 
Professor of Radiology in 1949. He was 

made Professor in 1952. 

More than 100 publications on various 
aspects of radiology are authored bv Dr. 
Stauffer. He had an early interest in neuro- 
radiology and was one of the first to apply 


catheter techniques for the visualization of 


cardiovascular structures. He pioneered in 
the design of television techniques to radi- 
ology and designed the first practical tele- 
vision stereoscopic fluoroscope. He is also 
responsible for a system of biplane high 
speed cineangiographic devices to studv 
patterns of blood flow through the large 
vessels. 

To implement his work, he organized 
a Radiology-Physiology laboratory which 
brought together clinicians and basic scien- 
tists and was one of the country's outstand- 
ing laboratories. The Department of Radi- 
ology at Temple University became the 
center of learning for advanced radiologic 
techniques and methods of education in 


academic radiology for clinicians, scholars, 
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and scientists in radiology from the Scan- 
dinavian countries, Western Europe, Aus- 
tralia and the Orient. 

He was a Diplomate of the American 
Board of Radiology (1945) and a Fellow of 
the American College of Radiology (1924). 
In 1963 he was President of the Association 
of University Radiologists and in 1966 
Chairman of the Executive Council of the 
American Roentgen Ray Society. In 1959 
he was President of the Philadelphia Roent- 
gen Ray Society and at his death he was 
President Elect of the Radiologic Society 
of North America. 

Dr. Stauffer lived at Penn Valley, near 
Philadelphia, and is survived by his wife, 
the former Joan Dunbar, his son, Scott, 
and his sister, Mrs. Jo Stauffer Mullen, 
New York City. 


FREDERICK Murracu, M.D. 


Professor of Neurosurgery 

Temple University, Health Sciences Center 
School of Medicine and Hospital 

Philadelphia, Pennsylvania 19140 
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NATIONAL COUNCIL ON RADIATION PROTECTION 
AND MEASUREMENTS (NCRP) 


HE NCRP (National Council on Ra- 

diation Protection and Measurements) 
during the last half of 1970 issued 2 im- 
portant additional reports on recommenda- 
tions for protection against radiation: Re- 
port No. 36; and Report No. 37. 

NCRP Report No. 36, issued on August 
15, 1970, is titled Radiation Protection in 
Veterinary Medicine. 

This report represents some deviation 
from previous NCRP (National Committee 
on Radiation Protection and Measure- 
ments) practice in dealing with the subject. 
In the past, the NCRP has treated com- 
prehensively in one report the use of x-ray 
sources in all medical applications (NCRP 
Report No. 26, National Bureau of Stan- 
dards Handbook 76), and in another report 
the use of gamma-ray sources (NCRP Re- 
port No. 24, National Bureau of Standards 
Handbook 73). Each of these reports dealt 
with equipment design, the use of sources, 
patient protection and structural shielding. 
Subsequently, the Council decided that 
more useful reports would result from the 
consideration of equipment design and op- 
erational problems in one report and a sepa- 
rate consideration of structural shielding 
problems in another report. 

NCRP Report No. 35, issued February 
1, 1968, covers the design and the opera- 
tional aspects of medical x-ray and gamma- 
ray equipment including protection of the 
patient. Report No. 34, issued March 2, 
1970, covers structural shielding design for 
all types of x-ray and gamma-ray apparatus 
operating at energies up to Io mev. Each 
of these reports includes, in considerable 
detail, recommendations relating to vir- 
tually all phases of the purposeful applica- 
tion of radiation in medical practice. 

For specific veterinary applications, how- 
ever, the Council decided to formulate one 
report dealing with both aspects of the 
problem. Thus, this report is concerned 
with both the design and operational as- 


pects of veterinary radiation equipment, 
and matters relating to structural shielding 
design. While much of this material is al- 
ready contained in Reports 33 and 34, this 
report presents the pertinent information 
which ts applicable to the veterinary use of 
radiation. The NCRP believes that it is 
important for each radiation user in veteri- 
nary practice to be thoroughly familiar 
with the pertinent recommendations. If 
these remained embedded in the more com- 
prehensive recommendations covering the 
whole radiation field, the availability of the 
information and its usefulness to the veteri- 
narian would be somewhat limited. 

This report is intended to serve as a 
guide to good practice. It provides basic 
standards which may be used in the prepa- 
ration of regulatory protection codes but is 
not specifically written for literal adoption 
as legal regulations. Radiation sources dis- 
cussed in this report may be subject to 
regulation by Federal, State or local gov- 
ernmental agencies. Such regulations may 
involve registration, licensing or compliance 
with specific rules. 

The present report was prepared by the 
Council’s Scientific Committee 17 on Vet- 
erinary X-Ray Protection. Serving on the 
Committee during the preparation of this 
report were: B. F. Trum, Chairman; W. D. 
Carlson; R. F. Cowing; R. D. Moseley, 
Jr; W. H. Rhodes; J. H. Rust; G. B. 
Schnelle; and C. B. Braestrup, Consultant. 

NCRP Report No. 37, issued on October 
1, 1970, is titled Precautions in the Manage- 
ment of Patients who Have Received Thera- 
peutic Amounts of Radionuclides. 

This report is designed to serve as a guide 
for persons (including physicians, nurses, 
and funeral directors) concerned with the 
patient who has received a therapeutic dose 
of a radionuclide. It is a revision and en- 
largement of NCRP Report No. 21, Safe 
Handling of Bodies Containing Radioactive 
Isotopes (National Bureau of Standards 
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Handbook 65). With the increasing use of 
radionuclides in therapy, a more compre- 
hensive consideration of the problem, in- 
cluding that of the ambulatory radioactive 
patient, is desirable. Four situations are of 
interest: (1) the patient receiving regular 
nursing care in the hospital; (2) the pa- 
tient referred for emergency surgery; (3) 
the patient released from the hospital 
while still containing an appreciable quan- 
tity of the radionuclide; (4) the patient who 
dies while appreciably radioactive. The 
present report includes information and 
recommendations on all of these points for 
a larger number of radionuclides than were 
considered in the earlier NCRP report. 

This report is directed primarily to prob- 
lems encountered in the general hospital 
where the therapeutic use of radioactive 
material is occasional rather than carried 
out on an intensive scale. For the few large 
radiation centers more detailed and special- 
ized provisions may be necessary, and can 
be developed from the principles given 
here. 

Similar to Report No. 36, this report is 
also intended to serve as a guide to good 
practice. It provides basic standards which 
may be used in the preparation of regula- 
tory protection codes, but is not specifically 
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written for literal adoption as legal regula- 
tions. Radiation sources discussed in this 
report may be subject to regulation by 
Federal, State or local governmental agen- 
cies. Such regulations may involve regis- 
tration, licensing or compliance with spe- 
cific rules. 

The report also contains 6 appendices: I. 
Calculation of Accumulated Exposure; II. 
Typical Radioactivity Tags and Labels for 
Patient’s Chart, Room, etc.; HI. Radiation 
Safety Check List for Discharged Patients 
Containing Radionuclides; IV. Instructions 
for Family of Released Patient; V. An Ac- 
ceptable Form for Radioactivity Report 
Accompanying Body; and VI. Method of 
Calculation of Beta Dose. 

The report was prepared by the Coun- 
cil’s Scientific Committee 13 on Safe Han- 
dling of Bodies Containing Radionuclides. 
Serving on the Committee during the prep- 
aration of this report were: E. H. Quimby, 
Chairman; S. Feitelberg (deceased); J. S. 
Laughlin; W. B. Stewart; R. Yalow; and 
E. G. Maier, Consultant. 

For detailed information on these 2 Re- 
ports and the availability of other NCRP 
Reports, please write to W. Roger Ney, 
Executive Director, NCRP Publications, 
P.O. Box 4867, Washington, D.C. 20008. 
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RADIATION PROTECTION STANDARDS: 
QUO VADIS? 
Health Physics Society 
Midyear Topical Symposium 


The n Annual aun us Us 


dis?” will be held at "tà Bu Mosel 
in Richland, Washington, November 2-5, 
1971. 

The Symposium will seek to explore 
trends in radiation protection standards and 
critically examine existing standards and 
methodology. Specific topics include: r. A 
Critical Examination of the Standards Set- 
ting Process. 2. Biological Basis for Radia- 
tion Protection Standards: Fact or Fiction? 
3. Experiences in the Interpretation and 
Application of Radiation Protection Stan- 


dards. 4. Derivation and Application of 


Radiological. Design Standards to Pluto. 
nium Handling Facilities. 5. Standardiza- 
tion and Certification of Radiological In- 
strumentation and Dosimeters. 6. Surface 
Contamination Standards. 

Abstracts of contributed papers must be 
received no later than June 1, 1971. 

Further information, registration and ab- 
stract forms can be obtained from J. M. 
Selby, Symposium Chairman, Battelle- 
Northwest, P.O. Box ggg, Richland, Wash- 
ington 99352. 


TWENTY-THIRD ANNUAL JOSEPH AND 
SAMUEL FREEDMAN LECTURES IN 
DIAGNOSTIC RADIOLOGY 

On Saturday and Sunday, April 17 and 
18, 1971, Dr. William B. Seaman, Director 
of Radiology, The Presbyterian Hospital 
at Columbia. Pr esbyterian Medical Center, 
New York City, will deliver the ence 
third Annual Joseph and Samuel Freed- 
man Lectures in Diagnostic Radiology at 
the University of Cincinnati Colle ege of 
Medicine. 


Physicians desiring to attend are re- 
quested to write Dr. Benjamin Felson, De- 
partment of Radiology, Cincinnati General 
Hospital, for further details. 


THIRTEENTH ANNUAL REFRESHER 
COURSE EE DIAGNOSTIC 
L NOLOGY 


Uin of Cincinnati Medical Center 





The Thirteenth Annual Refresher Course 
in Diagnostic Roentgenology will be held 
by the Radiology Department of the Uni- 
versity of Cincinnati College of Medicine 
under the direction of Dr. Benjamin Felson 
from June 1 to 5, 1971. 

The course will include; in addition to lec- 
tures and demonstrations, teaching methods 
npe audience participation. Satur- 

dav, June 5, will be devoted entirely to 
radi ation physics. 

Further information concerning the course, 
which is open to radiologists and radiology 
residents, may be obtained by writing to 
Dr. Harold B. Spitz, Department of Radi- 
ology, Cincinnati General Hospital, Cincin- 
nati, Ohio 45229. 


MONTANA RADIOLOGICAL SOCIETY 


The Montana Radiological Society’s bien- 
nial Symposium will be held at the Holiday 
Inn, Bozeman, Montana, July 28-30, 1971. 

Additional information may be bar 
from Colvin H. Agnew, M.D., President, 
Box 1534, Billings, Montana 49102. 





INTERNATIONAL CONFERENCE ON 
LUMINESCENCE DOSIMETRY 

The Third International Conference on 

Luminescence Dosimetry (TLD, RPL, 





TSEE, etc.) will be held in Riso near ce 


penhagen, Denmark, October 11—14, 1971. 

For submission of abstracts and atten- 
dance information please write to Dr. Klaus 
Becker, Health Physics Division, Oak 
Ridge National Lab., Oak Ridge, Tennes- 
see 379830. 
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BOOK REVIEWS 


MzpnicAL Nevrotoey. By John Gilroy, M.D., 
F.R.C.P. (Can), Professor of Neurology, 
Wayne State University School of Medicine; 
Attending Neurologist, Detroit General and 
Harper Hospitals, Detroit, Mich.; and John 
Stirling Meyer, M.D., Professor and Chair- 
man, Department of Neurology, Baylor Col- 
lege of Medicine; Chief, Department of Neu- 
rology, Methodist and Ben Taub Hospitals, 
Houston. Formerly ; Professor and Chairman, 
Department of Neurology, Wayne State Uni- 
versity School of Medicine, Detroit; Instruc- 
tor in Neurology, Harvard Medical School, 
Boston, Mass. Cloth. Pp. 720, with some il- 
lustrations. The Macmillan Company, 866 
Third Avenue, New York, N. Y. 10022, 1969. 


The opinions expressed in this review are 
directed to radiologists; they represent the ex- 
perience and resultant convictions of one whose 
primary interest 1s in neuroradiology. 

The volume physically is well constituted 
from the standpoint of printing techniques and 
presentation of a massive amount of reference 
material. The index 1s adequate. The volume is 
more a reference work than it is a textbook, 
and probably would be consulted regularly if it 
were available in radiology departments, where 
an average amount of neuroradiology 1s under- 
taken. The value of the book to radiologists 
resides in the short and, for the most part, 
easily understood descriptions of common as 
well as rare neurologic diseases. Although this 
reviewer is in no sense a neurologist, it seems 
apparent that the descriptions of the physical 
and historical distinctions among these diseases 
will serve as an interesting background for the 
neuroradiologic features which must be studied 
elsewhere. 

It is quite understandable that in a reference 
book of this size 1t would be impossible to dis- 
cuss the neuroradiologic features in any great 
detail. However, the authors do not attach any 
significant value to the possibility of consulting 
with radiologists in the investigation of the 
many clinical entities in which such a collabor- 
ation would be of benefit to both disciplines. 

Probably the most interesting part of the 
book, from a radiologic point of view, is Chap- 
ter 9, on cerebral vascular disease. The attrac- 


tiveness of this chapter arises from the organ- 
ization of important aspects of neurovascular 
disease, together with valuable descriptions of 
these clinical entities which form an increasingly 
large segment of neuroradiologic practice, al- 
though the chapter itself is not very informative 
so far as roentgenologic technique and interpre- 
tation are concerned. It seems obvious that 
neurovascular diseases are only now becoming 
of great interest to classical neurologists, an 
impression which is strengthened by the curious 
discrepancy between the details of neuroanat- 
omy which are presumed to be known by the 
reader and the parallel presumption that the 
same reader knows virtually nothing about 
special features of the vascular anatomy of the 
brain and spinal cord. The author's rather in- 
different interest in neuroradiology is decisively 
exposed by a sentence on page 586: “Arterio- 
graphy is frequently unrewarding in posterior 
fossa tumors with the exception of vascular 
malformations, large vascular tumors such as 
meningiomas, or tumors and cysts causing 
marked displacement of the branches of the 
basilar artery." A cursory examination of neuro- 
radiologic literature published particularly 
within the last few years should convince 
nearly anyone that there has indeed been an 
enormous amount of work undertaken in just 
this field, and that there is a great deal of in- 
formation to be gained from such arteriography 
when it is properly performed. 

In conclusion, it can be said that this volume 
may be a helpful reference book for radiologists 
as well as neurologists; however, probably not 
for the same reasons. It is well known that the 
authors are eminent in their field and that they 
have had access to a large volume of clinical 
data. There is no doubt that the book would be 
a worthwhlie addition to a departmental li- 
brary. However, the personal opinion of the 
reviewer is that the volume would have been 
more valuable had the allusions to radiology 
been omitted entirely from the text, and if, 
instead, outstanding references to the radio- 
logic features had been included in the other- 


. wise eminently useful reference lists appended 


to each chapter. Surely, any modern volume on 
medical neurology should emphasize the bene- 
fits to the patient of close and critical collabor- 
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ation between the clinical neurologist and the 
experienced specialists who know how to plan, 
perform, and interpret the general and special 
roentgenographic studies which are now so 
much a part of the diagnosis and management 
of many neurologic disorders. 


Coun B. Houtman, M.D. 


TRArTÉ DE Rapropiacnostic. Volume VIII. 
Appareils Urinaire et Génital Masculin; Sur- 
rénales. By Guy Lemaitre, Radiologiste des 
Hôpitaux de Lille; Jean-René Michel, Radio- 
logiste des Hépitaux de Paris; and Jean Ta- 
vernier, Radiologiste des Hópitaux de Bor- 
deaux; with J. Rémy, Ch. Sulman, J. Swynge- 
dauw, and B. Vasselle. Cloth. Pp. 580, with 
645 figures. Price, 270 F. Masson & Cis, Édi- 
teurs, I20, Boulevard Saint-Germain, Paris, 


1970. 


Volume VIII comes as the third volume of a 
planned series of XX devoted to Radiodiag- 
nosis. The two volumes previously issued are 
“The Radiological Image" (Volume I) and 
“Bone, General Pathology" (Volume X). 

Volume VIII is divided into 4 major sections: 
Part I—The Kidney and Ureter; Part II—The 
Lower Urinary Tract and Male Genital Appara- 
tus; Part III—Radio-Isotopic Renal Explora- 
tion; and Part IV-—Adrenals. 

The general presentation is very attractive. 
The particular typography used makes reading 
pleasant. The divisions and subdivisions of each 
chapter are clearly indicated. A short and elec- 
tive bibliography completes each chapter. A 
practical alphabetical index permits quick ref- 
erence to any subject under discussion. 

As in many European publications, the 
roentgenograms are reproduced in negative. 
These reproductions are well defined and demon- 
strative. Schematic drawings, when required, 
provide clarification in more complicated cases. 

All the valuable contributions accumulated 
over the years are briefly presented, accom- 
panied by pertinent physiopathologic explana- 
tions. Also included are the more recently 
described syndromes such as medullary sponge 
kidney, peripelvic cyst, “the kidney as a part of 
the organism" (in mulitple myeloma, athero- 
sclerosis, retroperitoneal tumors, parasitoses), 
and renal malformations in phakomatoses. 

Lithiasis is discussed under local renal lithi- 
asis, as opposed to systemic lithiasis (encoun- 
tered in hyperparathyroidism, osteolytic pro- 
cesses, metabolic or jatrogenic origin, etc.), 
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The most recent radiologic operative tech- 
niques are also presented: renal angiography, 
selective catheterization of renal and adrenal 
arteries, and functional scannography. All these 
examinations have contributed to improved 
analysis of the urographic image. 

This textbook 1s highly recommended to all 
those specializing or interested 1n the field of 
uroradiology. 

H.P. Lévesque, M.D. 


BOOKS RECEIVED 


PATHOLOGY or IRRADIATION. Edited by Charles C. 
Berdjis, M.D., Colonel, Medical Corps, U. S. 
Army; Armed Forces Institute of Pathology, 
Washington, D. C. Cloth. Pp. 710, with some 
illustrations. Price, $49.50. Williams & Wilkins 
Company, 428 E. Preston Street, Baltimore, Md. 
21202, 1971. 

CARE OF THE PATIENT IN DIAGNOSTIC RADIOGRAPHY. 
Third edition. By D. Noreen Chesney, Hon.F.S.R., 
T.E., Superintendent Teacher, School of Radiog- 
raphy, Coventry and Warwickshire Hospital; 
and Muriel O. Chesney, F.S.R., T.E., Teacher- 
Principal, School of Radiography, The United 
Birmingham Hospital, England. Cloth. Pp. 304, 
with 49 illustrations. Price, $8.00. F. A. Davis 
Company, 1915 Arch Street, Philadelphia, Pa. 
19103, 1970. 

ANNUAL REvIEW or NUCLEAR SCIENCE. Volume 20. 
Editor, Emilio Segré, University of California, 
Berkeley; Associate Editor, J. Robb Grover, 
Brookhaven National Laboratory; Associate Edi- 
tor, H. Pierre Noyes, Stanford University. Cloth. 
Pp. 613, with some figures. Price, $10.00. Annual 
Review Inc., 4139 El Camino Way, Palo Alto, 
Calif. 94306, 1970. 

MzpnicAL RapiatTion Puysics. By William R. Hen- 
dee, Ph.D., Associate Professor of Radiology, Uni- 
versity of Colorado Medical Center, Denver, Col. 
Cloth. Pp. 599, with many figures. Price, $25.00. 
Year Book Publishers, 35 East Wacker Drive, 
Chicago, Ill. 60601, 1970. 

Eye Injuries. By Edward Zagora, M.D., Lecturer 
of Ophthalmology, University of Sherbrooke, Can- 
ada. Cloth. Pp. 601, with many illustrations. Price. 
$30.75. Charles C Thomas, Publisher, 301-327 
East Lawrence Avenue, Springfield, Ill. 62703, 
1970. 

Tue Histocenesis or Tuyrrorp Cancer. By N. 
Simionescu, Institute of Endocrinology, Depart- 
ment of Morphology, Bucharest, Romania. Cloth. 
Pp. 173, with many illustrations. Price, $22.75. 
Grune & Stratton, 757 Third Avenue, New York, 
N. Y. 10017, 1970. 

PROTECTION AGAINST [ONIZING RADIATION FROM Ex- 
TERNAL Sources. A Report by Committee 3 of the 
International Commission on Radiological Protec- 
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tion. ICRP Publication No. 15. Paper. Pp. 34. 
Price, $3.75. Published for ICRP by Pergamon 
Press, Maxwell House, Fairview Park, Elmsford, 
N. Y. 10523, 1970. 

ARTÉRIOGRAPHIE DE LA CAROTIDE EXTERNE: ÉTUDE 
ANATOMO-RADIOLOGIQUE ET CLiNIQUE. By C. 
Aaron, D. Doyon, H. Fischgold, J. Metzger, and 
J. Richard. Paper. Pp. 118, with 135 figures. Price. 
66 F. Masson & Cie, 120 Boulevard Saint-Germain, 
Paris, France, 1970. 

Acoustic Nerve Tumors: EARLY DIAGNOSIS AND 
TREATMENT. Second edition. By J. Lawrence Pool, 
M.D., D. Med. Sci., Professor of Neurological 
Surgery, Columbia University; Chairman of Ser- 
vice of Neurological Surgery, The Neurological 
Institute of New York Presbyterian Hospital, New 
York; Arthur A. Pava, M.D., Chief of Neuro- 
logical Surgery, Wesson Memorial Hospital, 
Springfield, Mass.; and Elliott C. Greenfield, 
M.D., Staff Surgeon, Otolaryngology, Long Is- 
land Jewish Medical Center, New Hyde Park, 
N. Y.; formerly: Assistant Professor of Oto- 
laryngology, Columbia University College of 
Physicians and Surgeons; Assistant Attending 
Otolaryngologist, Presbyterian Hospital, New 
York, N. Y. Cloth. Pp. 232, with many fig- 
ures. Price $13.50. Charles C Thomas, Publisher, 
301-327 East Lawrence Avenue, Springfield, Ill. 
62703, 1970. 

Cancer; Diacnosis, TREATMENT, AND PROGNOSIS. 
Fourth edition. By Lauren V. Ackerman, M.D., 
Professor of Surgical Pathology and Pathology, 
Washington University School of Medicine, St. 
Louis, Mo.; Surgical Pathologist-in-Chief to 
Barnes and Affiliated Hospitals and St. Louis 
Children’s Hospital, St. Louis, Mo.; Consultant, 
Ellis Fischel State Cancer Hospital, Columbia, 
Mo.; Consultant, Armed Forces Institute of Pa- 
thology; Visiting Professor of Surgical Pathology, 
University of Witwatersrand, Johannesburg, 
R.S.A. (1969); and Juan A. del Regato, M.D., Di- 
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rector, Penrose Cancer Hospital, Colorado Springs, 
Colo; Clinical Professor of Radiology, University 
of Colorado School of Medicine; Member, National 
Advisory Cancer Council; Member, Board of 
Chancellors, American College of Radiology; 
Member, Advisory Commission on Biology and 
Medicine, Puerto Rico Nuclear Center; Member, 
Committee on the Genito-Urinary System, Na- 
tional Academy of Science-National Research 
Council. Cloth. Pp. 1,049, with 783 figures. Price, 
$39.50. C. V. Mosby Company, 3207 Washington 
Blvd., St. Louis, Mo. 63103, 1970. 

Joiwr FAO/WHO Expert Commitrer ON MILK 
Hyatene. Third Report, Geneva, April 22-28, 
1969. Paper. Pp. 82. Price, $1.25. World Health 
Organization, Geneva, 1970. The American Public 
Health Association, Inc., 1740 Broadway, New 
York, N. Y. 10019, 1970. 

PROTECTION OF THE PATIENT IN X-Ray DIAGNOSIS. 
A Report prepared by a task group of Committee 
3 of the International Commission on Radiological 
Protection. ICRP Publication No. 16. Paper. Pp. 
46. Price, $4.75. Published for ICRP by Pergamon 
Press, Maxwell House, Fairview Park, Elmsford, 
N. Y. 10523, 1970. 

THE ENVIRONMENTAL RADIATION SURVEILLANCE 
LABORATORY: A GUIDE TO DESION, LAYOUT, STAFF 
AND EQUIPMENT REQUIREMENTS., By P. R. Kam- 
ath, Health Physics Division, Bhabha Atomic Re- 
search Centre, Trombay, Bombay, India. Paper. 
Pp. 44. Price, $2.00. World Health Organization, 
Geneva, 1970. The American Public Health As- 
sociation, Inc., 1740 Broadway, New York, N. Y. 
IOOI9, 1970. 

ERGEBNISSE DER MEDIZINISCHEN RADIOLOGIE. By 
Rolf Glauner, Alois Rüttimann, Peter Thurn, 
Manuel Viamonte, and Erich Vogler. Paper. Pp. 
160, with many illustrations. Price, DM 79.-. Georg 
Thieme Verlag. In U.S.A. and Canada, Intercon- 
tinental Medical Book Corporation, New York, 
N. Y. 10016, 1970. 
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SOCIETY PROCEEDINGS 








MEETINGS OF RADIOLOGICAL SOCIETIES* 


Uwrrep STATES OY AMERICA 


American Rognrorn Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Sheraton Hotel, 
Boston, Mass., ws peck! 28-October 1, 1971. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Jerome M, Vaeth, Saroni Tumor Institut 
1600 Divisadero St., San Francisco, Calif. 94115. Annu 
meeting: Mexico City, Mexico, March 15-18, 1971. 

RADIOLOGICAL SOCIETY oy NORTH ÁMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb, Annual meeting: 
Palmer House, Chicago, Ill., November 28-December 3, 
1971. 

AMERICAN CoLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: St. Louis, Mo., 
Chase-Park Hotel, March 30-April 3, 1971. 

SECTION ON RADIOLOGY, Americans MEDICAL ASSOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga., 30322. Annual meeting: Atlantic City, 
N. J., June 20~24, aie 

AMERICAN BOARD or IOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Bal Harbour, Fla., Tune 7-11, 
1971, Americana Hotel; Dallas, Tex., Dec. 6-10, 1971, 
Statler-Hilton Hotel; Washington, D.C., June 5? 1972, 
Washington-Hilton Hotel; and Atlanta, Ga., Dec. 4-8, 
1972, Sheraton-Biltmore Hotel. 

ritten examinations are scheduled in June of each 
year in 13 l centers, and applications must be re- 
ceived in the Board Office before Sept. 30 of the year 
preceding the one in which the candidate wishes to be 
examined. The written examinations this year will be 
held on June t9, 1971. 

Deadline for filing applications for any examination 
in 1972 is September 30, 1971. 

AMERICAN ASSOCIATION OF Poggi IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical Coll 
230 N. Broad St, Philadelphia, Pa. 1igroa. Annu 
meeting to be announced. 

AMERICAN dpi a d eur: TAI HOME LI 
Secretary, Dr. Carl R. Ue auae r., University o a- 
hom Medial Center, Oklahoma Ci , Oklahoma 73104 

AMERICAN Instrrurs or Utrrasounn 1« Mepicins 
Secretary, F. J. Fry, M.Sc., Bioacoustics Lab., University 
of Ilinois, Urbana, Ti. 

AMERICAN Society oy NEURORADIOLOGY 
Secretary-Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
14215. 

THIRTEENTH IxTERNATIONAL Conoress or RADIOLOGY 
Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTE Inwrer-Amertcaw Concress or RADIOLOGY 
Counselor for the United States, Dr. Manuel Viamonte, 

r., University of Miami School of Medicine, Jackson 

emorial Hospital, Miami Fla. 33136. 

President, Dr. Victor A. Marcial, Puerto Rico Nuclear 
Center, Caparra Heights Station, San Juan, Puerto Rico 


009535. 
Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 


INTER-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos- 


ital, 2215 North Cascade Ave., Colorado Springs, Colo. 


SECOND CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RaDIoLocy. 

President, Professor Dr. J. R. von Ronnen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, c/o Holland izing Centre, 16 Lange 
Voorhout, The junta The Netherlands. Congress 
Mecting: Amsterdam, The Netherlands, June 14-18, 
1971. 

First ASIAN AND OcRANIAN Conoress or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. Meeting: Melbourne, Aus- 
tralia, Nov. 22-26, 1971. 

ALABAMA CHAPTER or ACR 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham Ala. 35205. Meets time and place of Ala- 
bama State Medical Association. 

Arasra RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AxrzoNA RapioLoorcaL SocieTY, CHAPTER or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year, Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

ARKANSAS CHAPTER OY A 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. ot 
Arkansas Medical Center, Little Rock, Ark. 72201. Meets 
twice annually, the Spring Meeting being in conjunction 
with and at the place of the State Medical Association. 

ASSOCIATION oF Universrry RADIOLOGISTS 
Secretary-Treasurer, Dr. Elliott C. Lasser, University 
Hospital af San Diego County, San Diego, Calif. 92103. 


Annual Meeting: Durham, N. C., May 13-15, 1971, wi 
the Duke University and University of North Carolina 
Radio Departments serving, as co-hosts, 

ATLANTA RADIOLOGICAL SOCIETY 


Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets on four Thursday eve- 
nings during the academic year at a time announced in 
y September of each year, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 
BavARIAN-AMERICAN RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. D EY, USAH Bad Cannstatt, APO 09154, New York, 
N. Y. Meets quarterly. 
Brockrzv RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 
Biurorass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
ayaa University of Kentucky, Lex n, Ky. 
40505. The Society meets once each month during the 
school year. 
sia a ol Society, New Yorx STATE, CHAP- 
TER 
Secretary-Treasurer, Dr. David Bruce Hayt, 600 E. 
233rd St., Bronx, N. Y. 10466. Mects 4 times a year. 
Broox.yw RaproLogi1cAL SocrETY 
Secretary- Treasurer, Dr. Kenneth B. Robinson, 301 E 
gm St, Apt. 11-A, New York, N.Y. 10021. Meets first 
hursday of each month, October through June. 
Burraro RADIOLOGICAL SOCIETY 
Secretary, Dr. Glen M. Ebersole, 5 Spring St., James- 
town, N.Y. 14701, Meets second Monday evening each 
month, October to May inclusive, at University Club. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
648 


Vou. 111, No. 3 


ee Rapro.ocicaL Socrgrv, CALIFORNIA CHAPTER 
of A 
S -Treasurer, Dr. John L. Gwinn, Childrens Hos- 
pital of Los Angeles, P.O. Box 54700, Los Angeles, Calif. 


goo 

EEA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O. Box ro, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12: 30 P.M. 

CexrzaL New Yorx RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month 
October through May. 

CENTRAL OxnI0 IOLOGICAL SOCIETY 
Secretary, Dr. James V. Blazek, 2586 Lane Rd., Colum- 
bus, Ohio 43220. Meets second Thursday in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

Cricaco RogNTGEN SOCIETY 
Secretary-Treasurer, Dr. William T. Moss, 2 E, Supe- 
rior St, Chicago, IU. 60611. Meets thi Thursday 
of each month, ber to April, except December, at the 
Bismarck Hotel, Chicago, Il. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
P.M, on fourth Monday of October, November, January, 
February, March and April. 

LORADO RADIOLOGICAL SOCIETY, CHAPTER oF ACR 

§ , Dr. Marvin L. Daves, Univ. of Colorado 

Medical Center, 4200 E. Ninth Ave., Denver, Colo. 

80220. Meets third Friday of each month at Denver 

Athletic Club from September through May. 

E Men S x Maple S 

ecreta r. am W. r., 130 Maple St., 

Springfield, Mass. Meets in Aprl t October. 

DarLAs-FogT WortH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Fred H. Dunn, 5940 Forest Park 
Rd., Suite 101, Dallas, Tex. 75235. Meets the qd Monday 
of every month at 6:30 r.m., at the Cibola Inn, Arling- 
ton, Tex. 

DELAWARE CHAPTER or ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 
Center, Wilmington, Del. 19899. 

East Bay RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. S. Walter Kran, Doctors’ Hos. 
n of San Leandro, RATS inii I4th St., San Leandro, 

alif. 94578. Meets first Thursday each month, Oct. 
ay, at University Club, Oakland, Calif. 

East TENNESSEE RADroLoatcAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Mects in January and September. 

Fiorina RanioLoaicAL Socrery, CHAPTER or ACR 
Secretary, Dr. Wm. F. Lindsey, 1215 Hodges Dr., 
Tallahassee, Fla. 32303. Meets twice annually, in the 
spring with theannualStateSociety Meetingandin the fall. 

Frorma West Coasr RADIOLOGICAL SOCIETY 


Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 


and November. 

Grorora Rapiotoorcar Socrery, CHAPTER or ACR 
Secretary, Dr. Walker Harris, The Medical Center 
Columbus, Ga. 31902. Meets in spring and fall at Annual 
State Soctety jr oe 

GREATER CINCINNATI 1OLOGICAL SOCIETY 
Seeretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202, Meets monii 

GREATER IOLOGICAL 
seio d nd rice Dr. John Kathe, North Shore Hos- 
pital, Miami, Fla. 33150, Meets monthly, third Wednes- 
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E King St., Honolulu, Hawaii 96813. 
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day at 8:00 P.M. at various member hospitals, Miami, Fla, 
REATER ST. Louis SocigTY or RADIOLOGISTS 

Secretary- Treasurer, Dr. Roland P. Ernst, 5720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawan Rapi0LOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Virgil R. Jobe, Jr., 888 South 

eets third Monday 
of each month at 7:50 P.M. 

Heatry Pzuvsics Soctzry 

Secretary. John H. Pingel, nne National Laboratory, 
S. Cass Ave., Argonne, Ill. 60439. Annual Meeting: 
aldorf Astoria Hotel, New York City, July 11-15, 
1971. 

Hoceron RADIOLOGICAL SOCIETY 
Secretary, Dr. Kenneth M. Jensen, 1615 St. Joseph Prof. 
Bldg., Houston, Texas 77002. Meets fourth Monday of 
each month, except June, July, A tand December, at 
6:00 P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025 

Ipano Stats RaproLoatCcAL SocierY, Cuaprer or ACR 
Secretary, Dr. Hugh P. Smith, Jr., 130 E. Bannock, 
Boise, ld. 83702. Meets in the spring and fall. 

Irrrmwo:s RADIOLOGICAL SOCIETY, Inc., CHAPTER or ACR 
Secretary, Dr. Jack L. Melamed, 1230 Sunset Rd. 
Winnetka, Ill. 60093. Meets in the spring and fall. 

InpIANA RozNTGEN SocizTY, Inc., CHAPTER or ACR 
Secretary, Dr. Dale B. Parshall, Elkhart General Hos- 

pital, P.O. Box 1329, Elkhart, Ind. 46514. 

OCIETY, Cuarrer or ACR 


Iowa IOLOGICAL 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 


business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumni. 

Kansas RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Wm. R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

Kenrucxy Cuarrer or ACR 
Secretary-Treasurer, Dr. Joan R. Hale, 402 Heyburn 
Bldg. Louisville, Ky. 40202. Meets in April and Sep- 
tember. 

Kines County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg, 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L, Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los oe. en ET Earn " — 
Secretary, Dr. Harry T. ey, St. Mary's Long Bea 
Hospital, Long Beach, Calif. 90083. Meets second Wed- 
ne of month in September, November, January, 
April and June at Los Angeles County Medical Associa- 
tion Buildi “Los Angeles, Call 

Lours1ana-Texas GuLr Coast RADIOLOGICAL SOCIETY 
Seeretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 

Bldg., Beaumont, Tex. 77701 

MAINE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary Treasurer, Dr. Richard W. ee Radiology De- 
partment, St. Mary’s General Hospital, Lewiston, Maine 
04240. Meets in June, September, December and April. 

MARYLAND RADIOLOGICAL SOCIETY, CHAPTER or A 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 

Massacuusstrs RADIOLOGICAL SocixTY, CHAPTER or ACR 
Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 021 30 

Mempuis RozNTGEN SocixTY ] 
Secretery- Treasurer, Dr. Webster Riggs > Are The Uni- 
versity of Tennessee College of Medicine, artment of 
Radiology, Walter F. Chandler Bldg., 865 Jefferson Ave., 
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iip a Tenn. 38103; Meets first Monday of each 

month at John Gaston Hospital. 

Miur VarLgv RADIOLOGICAL Society 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 pow. at Miami Valley 
Hospital, Dayton, Ohio. 

Micaroan Rapro.oaican Sociery, CHAPTER or ACR 
Secretary, Dr. David P. Corbett, Harper Hospital, De- 
troit, Mich. 48201. Meets monthly, first Thursday, Octo- 
ber through May, at David Whitney House, 1010 Antie- 
tam, at 6:50 P.M, 

Min-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.u., first Wednesday of each 
month, September to May. 

Mitwavukes Roentroren Ray Society 
Seeretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
fourth Monday, October throu ay, at University Club. 

MiNNEsorA Rapiovooica, Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

eri Strats RADIOLOGICAL SOCIETY, CHAPTER OF 
Secretary-Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Drive, Jackson, Misa. 3 211. Meets third Thursday of 
each month at the Heid Hotel, Jackson, at 6!00 Pm. 

Missouri RADIOLOGICAL SocrgTY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Arthur. A. Porporis, 100. N. 
Euclid Ave., St. Louis, Mo. 63108. 

Mowrana Rapio.ocicat Society, Cuaprzr or ACR 
Secretary, Dr. Jon A. Anderson, Doctor's Building, 
1231 N. 29th Street, Billings, Mont. 59101. 

NEBRASKA CuAPTER OF ACR 
Secretery- Treasurer, Dr. Gordon F. Johnson, 4239 Far- 
nam, Omaha, Neb. 68131. Meets third Wednesday of 
each month at 6 p.m, in Omaha or Lincoln. 

Nevapba RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Harris W. Knudson, 2020 W. Charleston 
Bivd., Las Vegas, Nev. 89102. 

New Encuanp ROENTQEN Rar SocrETY 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M, 

New SHIRE RozNTGEN Ray Socrery, CHAPTER or 


ACR 
Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times yearly. 

New Mexico Socigrv or RApioLoaisTs CHAPTER or ACR 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New Yorn RozNTGEN Society 
Secretary-Treasurer, Dr. Samuel H. Madell, 1. E. 82nd St., 
New York, N, Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York, April 29-May 1, 1971. Further information may 
be obtained from Dr, Albert A. Dunn, Roosevelt Hosp., 
New York, N. Y. roorg, 

New Yorn STATE CHAPTER Qr ACR 
Secretary-Treasurer, Dr. John J. Magovern, 520 Frank- 
lin Ave., Garden City, N. Y. 11540. 

Norras Caroriwa CuaPTzR or ACR. 

Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw. 
thorne Road, Winston-Salem, N. C. 27103. 

Norra DaAxora RaproLoatcAL SocieTY, CHAPTER or ACR 
Secret Dr. Marshall Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 

President. 
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eeretary, Dr. Jo . Morris, IIL, Department 

Radiology, Hallaa District Hospital, Daytona Beach, 
Fla. Dt 5. Meets quarterly in March, Tune, September 
and December. 


NonrHEASTERN New Yorn RaproLoGicAL SocieTY 
dig d Dr. Barbara Chick, Glens Falls Hospital 
Glens alls, N.Y. 12801. Meets in Albany area on thi 
oe of October, November, March, April, and 

ay. 

Norruern CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi. 
cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sept, Nov., Jan., March and May at Aldo’s Restau- 
rantin Sacramento. 

NoxrHwesrERN Ono RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

T Sears Raproroorcar SOCIETY, pees OF A 

ecretary, Dr. Joseph Hanson, 1544 Sou yrne Road, 
Toledo, Ohio 43614. 

Mo vc i STATE RADIOLOGICAL SOCIETY, CHAPTER or 

Secret Dr. Richard B. Price, 204 Medical Tower 

Bide., Oklekoma City, Okla: 74142. Meets in January, 

May and October. 

Oxance County RADIOLOGICAL SOOIETY 
Secretary, Dr. Edward I. Miller, 301 Newport Blvd., 
Newport Beach, Calif. 92660. Meets on fourth Tuesday 
of the month, excluding June, July, August, and De- 
cember, at the Orange County Medical Association Bldg., 
Orange, Calif, 

OxzGoN SrATE Rapro.oaican Society, Cuaprzr or ACR 
Secretary-Treasurer, Dr. Gerlad L. Warnock, 11699 N. E. 
Glisan St, Portland, Ore. 97220. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

OzLEANs Parisa RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New S La. 70113. Meets second Tuesday of each 
month. 

Pacrric Nogruwzsr RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an- 
nually in Portland, Oregon, Sea ington or 
Victoria or Vancouver, British Columbia, in early May. 

PENMSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER or AC 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly. 
clinic Hosp., Harrisburg, Pa. 17105. 

PuiLApELPHIA Rogmtoren Ray SocierY 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
s4th St: and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5 p.u., from October to 
May in Thompson Hall, College of Physicians. 

Prrrspurcs RogNTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital 
£239 Centre Ave., Pittsburgh, Pa. 15232. Meets second 

ednesday of month, October thro June, at Park 
Schenley taurant. 

Rapration Restaren SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting: Bos- 
ton, Mass., May 9-13, 1971. 

RaproLoGiCAL Society or CONNECTICUT, INC., CHAPTER 


or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are hald quarterly 


RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Gecretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Mon ay 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Crry 
Secretary, Dr. Ken C. Davidson, St. Luke's Hospital 
of Kansas City, Kansas City, Mo. 84111. Meets ; 
times a year on given dates. 

Rapro.ocicat Socrery or Kansas Crry 


Vor. 111, No. 3 


Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each mon 

RADIOLOGICAL SOCIETY or LOUISIANA, CHAPTER or ACR 
Secretary, Dr. Ralph B. B n, 154 Brockenbraugh 
Ct. Metairie, Le. ere eects semiannually during 
Louisiana State Medical Society meeting and 6 months 
later. 

Rapio.oaica Society or New Jersey, CHAPTER oy ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. Í. 

RaproLocIcaL Socrery or RHODE ISLAND, CHAPTER OF 


ACR 
Secretary-Treasurer, Dr. John J. O’Brien, 292 Merry- 
mount Dr., Warwick, R.I. 02888. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr, Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite 1, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF New Yoru 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricamonp County RADIOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College of 
Virginia, 1200 E, Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

RocugsrER RokgwTGEN Ray Society, Rocuesrerxz, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rocxy Mountain RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Áve, Denver. Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 19-21, 1971. 


SAN ANTONIO.Ü1viLIAN-MizrrAn Y RADIOLOGICAL SOCIETY 


Secretary, Dr. Lee F. Rogers, tment of Radiother- 
apy, Bexar County Teachi aa go Medical 
rive, San Antonio, Texas. Meets third, Wednesday of 


each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Disco RaptioLooicAL Socirry 
President-Secretary, Dr. James M. Lee, Scripps Clinic 
and R Found., 476 Prospect St., La Jolla, Calif. 
92037. Meets first W nesday of each month at the 
Town & Country Hotel. 

SAN Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren M. Russel, Franklin 
Hospital, Castro & Duboce, San Francisco, Calif. g4114. 
Meets quarterly at various hospitals contact Secretary). 

SANTA CrAxA Couwry RADIOLOOICAL SOCIETY 

Secretary, Dr. Emory G. West, 285 S. Drive, Mt. View, 

Calif. . Meets monthly at the Santa Clara County 
Medical Association Bldg., 700 Empey Way, San Jose, 

Secrion ox RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Secrion ox RaproLoar, Mepica. Society or THe Dis- 
TRICT OF COLUMBIA 
Secretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SkcrIoN on RanioLoav, Souraexn MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Tex. 78212. 

Szcriox ow RApioLoov, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

Sureverorr RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
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La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SocikTY ror PepiaTRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children's Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Sheraton Hotel, Boston, Mass., September 26-27, 1971. 

SocizTY or NucLEAR MEDICINE 
Secretary, Dr. James J. Smith, 140 E. c4th St, New 
York, N. Y. Administrative Oficer, Mrs. Margaret Glos, 
311 E. 43rd St., New York, N. Y. 10017. Annual meet- 
ing: Los Angeles, Calif., June 26-July 2, 1971. 

Sorru Bay RADIOLOGICAL SOCIETY i 
sere: Dr. Emerson C, Curtis, University Dr., Menlo 
ede alif. 94025. Meets second Wednesday of each 
month. 

Souru CazoriNA RAproLoGICAL SocrgTY, CHAPTER OY ACR 
Secretary, Dr. George W. Brunson, 1406 G St, 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Ássocia- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Daxora RanrioLocicAL Socrery, CHAPTER oy ACR 
Secretary, Dr. Haakon O. Haugan, 716 incy St., Rapid 
City, S. D. «7701. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
meeting 
UTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 px. in 
the Paso del Norte Hotel. 

TENNESSEE RanroLogicAL Socrery, CuarrER or ACR 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas STATE RAD10Lo001CAL Society, CuAPTER or ACR 
Secretary, Dr. Herman C, Sehested, B15 Medical Tower, 
Room 100, 1550 W. Rosedale St, Fort Worth, Tex. 
"dias Annual meeting at the Flagship Hotel on Pier, 

alveston, Tex. 

Tux FLEICHNER SOCIETY 

M.B., Medical 

tario, Canada. 

Meets in Williamsburg, Va., at the Williamsburg Con- 

odern 

nsored by 
mond, Va., 


Secretary, Dr. John H. Marchand, Tr., Methodist Hos- 
ital, Henderson, Ky. Meets thi ednesday of Oct., 
an., March and May, 8:00 r.m., Elks Club in Evans- 


Unrversiry or Micaican Department Or ROENTORN- 
OLOGY Srarr MEETING 
Mcets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor, 

Uprer PxxiNsULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Stare RapioLoorcaL Socrery, CHAPTER or ACR 
Seeretary- Treasurer, Dr. R. Newell Ford, St. Mark Hos- 
pital 803 North 2nd West, Salt Lake City, Utah 84103. 

cets fourth Wednesday in January, March, May, 
September and November at Holy Cross Hospital, 
Versu, Dr. A A heres, Mars Blocks t 
ecretary, Dr. Edw upic etcher Hosp., 
Burlington, Vt. os4or. PAD po TE 

Virama CuapPrER or ACR 
it eal TEENS Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. 
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Wasminaton, D. C., Cuarrer or ACR 
Secretary-Treasurer, Dr. Joan Wohlgemuth, 5021 Sem- 
inary Rd., Alexandria, Va. 22311. 

Ur STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
Secretary-Treasurer, Dr. Paul S. Paulson, 1001 Broadway 
Seattle, Washington 98122. Meets quarterly. 

West Vrrarnia Rapro.tocicar Society, CHAPTER or ACR 
Secretary-Treasurer, E . Dennis jr ie $10-517 Med. 
Arts Bldg. Charleston, W. Va. 25301. Meets concurrently 
with annual meeting of West Virginia State Medical 
Society; other meetings arranged by program committee. 

WrsTCHESTER County RADIOLOGICAL SOCIETY 
Gi d Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, N. Y. 10801. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin RanioLoGIcAL Sociery, Coaprer or ACR 
Secretary-Treasurer, Dr. Robert E. Douglas, 1209 S. 
Commercial St., Neenah, Wis. 54956. Meets twice a 
year, May and September. 

Wromine RapioLocica, Socigry, CHaPrTER or ACR 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 

ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica. 

Asociación DE RaDpIÓLOGOS DE CENTRO AMERICA Y 
Panamá, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

ASOCIACIÓN Purrrorriquefa DE Raprorocfa 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocrEDAD DE RaproLoofíA pg EL SALVADOR 
Secretary, Dr. Julio Astacio, 5a Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A c-05, Zona 1, 
Guatemala, 

SocigbAD Mexicana DE RaprioLoofíA, A.C, 

Coahuila No. 35, México 7, D.F. 
Secretary-Generail, Dr. Bernardo Serviansky. Meets first 
Monday of each month. 

SocigDAD Rapi0LÓGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323 
Panamá, R. de P. Meets monthly in a de ent o 
radiology of a local hospital chosen at preceding meeting. 

SocreDAD RapioLécica DE Puerro Rico 
Secretary, Dr. Heriberto Pagán Sáez, Apt. 9387, San- 
EC uerto Rico. Meets second "Thursday of each 
month at 8:00 Pm. at the Puerto Rico Medical Associa- 

tion Bldg. in San Juan. 


Barrisu COMMONWEALTH OY NATIONS 


Association or RADIOLOGISTS or THE Province or QUE- 
BEC 
Secretary, Dr. Pierre Archambault, Hôpital Charle Le 
Moyne, 121 Boul. Taschereau, G eld Park, P.Q., 
Canada. Meets four times a year. 

BRITISH INSTITUTE or RADIOLOGY 
Honorary Secretary, Dr. G. H. du pied 32 Welbeck St., 
London, W. T England: Meets monthly from October 


MzpicAL AND Broroo:cAL Pusics, 

Honorery Secretary Treasurer, Dr. R. G. Baker, Ontario 

Cancer Po undadon, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

Epswowron anD Disrzicr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg. 
10830 Jasper Ave., Edmonton 15, Alberta, Canada 
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Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Faco.ty or RapioLoarsrs 
Hono eh Robert Morrison, 47 Lincoln's Inn 
Fields, London, W.C.2, England. Annual meeting, Ox- 
ford, Éngland, J uly 2-3, 1971 

FAcuLTY or RADIOLOGISTS, Rovai COLLEGE OF SURGEONS 
IN IRELAND 
Registrar, Dr. H. O’ Flanagan, F.R.C.P.L, D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

SECTION or RADIOLOGY OF THE RovAL Soctery or MEDI- 
CINE (CONFINED TO MxpicAL MEMBERS) 
Meets third Friday each month at 4:45 p.m. at the Royal 
mand of Medicine, 1 Wimpole St., London, W. 1, En. 

and. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. F. Robert MacDonald, Associate 
Honorary Viri Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 25, Que. Canada. Annual 
meeting: Palliser Hotel, Calgary, Alberta, March 15-19, 
1971. 

MosTREAL RADIOLOGICAL Stupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Section or RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉrÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
ka ET Dr. Guy Duckett, 1385 est, rue Jean 
Talon, Montréal, P.Q., Canada. Meets every third Tues- 
day from October to April. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp. 
Toronto 12, Ont., Canada. Meets second Monday o 
each month, September, through May. 

CoLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary prt, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W., Australia. 


SOUTH AMERICA 


AsociACIÓN ARGENTINA DE RADIOLOOÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Fral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Víctor A. Afiafios, Instituto de Radiologia, 
Urqiza 3100, Rosario, Árgentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario, 

Corfcio BRASILEIRO DE IOLOGIA 
Secretary General, Dr. Miguel Mario, Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIoLOGÍA 
Secretary -General, Dr. Juan R. Heilbuth Pacheco, Santa 
Fe 1171, Buenos Aires. Meets first Wednesday evening, 
April through December. 

SocizpAp BoLrviANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SociEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigaderio 
Luiz Ántonio, 644, S&o Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

Socrgrpap CHILENA DE RapioLooíA 
Secretary, Dr. Carlos Vildósola, Casilla, 13426 Santiago, 
Chile. Meets fourth Friday of each month. 

SocrepaD CoLomBIANA DE RADIOLOGIA 
Seeretary-General, Dr. Raul Fernández Angula, Calle 43 
No. 44-70 Barranquilla, Colombia. Mects last Thursday 
of each month, 

SOCIEDAD EQuaTORIANA DE RapioLocfa 
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Secretary, Dr. Carlos Palau Jimenez, Casilla 4569, Guaya- 
quil, Ecuador. 

SocrgDAD ParacuaYa DE Ranro.oofa 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SocrgDAD Peruana DE RADIOLOGIA 
Secretary-General, Dr. Julio Ormeño del Pino, Instituto de 
Radiologie “Cayetano Heredia” Hospital Arzobispo 
Loayza, Lima, Perú. Meets monthly except during Janu- 
ary, February, and March, 

SOCIEDAD px RADIOLOGIA DEL ÁTLAKTICO 
ERE Raul Fernandez, Calle 40 $41-110, Baran- 
ae bia. Society meets monthly at the Instituto 

e Radiología. 

SOCIEDAD DE IOLOGÍA DE LA PLATA 
Secretary. Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SocrzpaD DE RapioLoofa, CaNwcERoLoofA Y Ffsica 
Menica DeL Uruvevar 
Secretary-General, Dr. Miguel A. Sica, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazi 

SOCIEDAD DE ROENTOENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SocrzDAD SALTERA DE RADIOLOGÍA Y MEDICINA NUCLEAR 
Secretary, Dr. Mario A. Moya, Av. Sarmiento 546, Salta, 
Argentina. 

SoctEDAD VENEZOLANA DE RapioLocfa y Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Octavio Machado, Plaza de 
Bellas Actes Caracas, Venezuela. Meets monthly, third 
Friday at Colegio Médico del Distrito Federal, Caracas. 

CONTINENTAL EUROPE 

ÖSTERREICHISCHE RoNTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 

eine Poliklinik, 

SociÉTÉ ROYALE hg DE seg ee ai Belgi 
General Secretary, Dr. Joseph Baeye os jum. 
Meets in February, eee May, June, Cais 
October, November and December. 

SociÉrÉ EurOPÉENNE pe RADIOLOGIE PÉDIATRIQUE 
President, Dr. gue Thomsen, Rigshospitalet (Uni- 
versity Hospital), legdamsvej 9, DK 2100 Copen- 
hagen, Denmark. Meets in Elseneur, Denmark, May 
19-15, 1971. 

Permanent Secretary, Clément Fauré, Hôpital des En- 
fants-Malades, 149, rue de Sèvres, Paris 15e, France. 

SocrÉrÉ Francaise D'ErngcrxORADIOLOGIR MÉDICALE, 

and its branches: SociÉrÉ pu Sup-Ovzsr, DU LrrrozAL 

MÉDITERRANÉEN, DU CENTRE ET DU LYONNAIS, DU 
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Nonzp, DE L'OuxsT, DE L'EST, ET D’ALGER ET D'AFRIQUE 
pu Norp. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 
France. 
ČESKOSLOVENSKÁ Rapro.oaicxA SPOLEČNOST 
$ , Associate Professor Jaromír Kolát, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 
DEUTSCHE RoNTGENGESELLSCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-Klinik, Gossler Str. 10, 34 Gottingen, 


any. 
SocrgTÀ ITALIANA Dt Rapriotocia MEDICA £ pr MEDICINA 


piss Dr. E Co Ospedale M 
Secretary r Ettore nte, Ospedale Mauriziano 
Torino, Italy. Meets annually. 


NEDERLANDSE VERENIGING voor RADIOLOGIE 


SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvágen 5 C., Finland. 

Sociepap EsprANoLA pg Raprotocia v ELEcrROLOOGÍA 
MfpicAs v ps MEDICINA NUCLEAR 
Secretary, Dr. D. José Bonnat, Villanueva, 11, Madrid 1, 
España, Meets every second EF riday of each month, Oct. 
to June, inclusive, in Madrid. 

SCHWEIZERISCHE GEsELLsCHAYT For RADIOLOGIE UND 
NvxKLEARMEDIZIN (SocIETE Suisse pe RADIOLOGIE ET 
DE MÉDECINE NuctéAizE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


Asia 


Inpian RADIOLOGICAL ÁSSOCIATION 
Secretary, Dr. L. R. Parthasarathy 44, Constable Road, 
Madrit 2p inan 

INDONESIAN IOLOGICAL SOCIETY 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

IzANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. 


AFRICA 
Association or Rapro.ooists or West Arrica 


Hon Secretary, Dr. S. B. Lagundoya, University 
College Hosni Ibadan, Nigeria. Annual Conference: 
Feb. 5-6, 1971, Conference Centre, University of Ibadan, 
Ibadan, Nigeria. 

SOUTH Arricam INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 


South Africa. 
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ROENTGEN DIAGNOSIS 
HEAD 


CaMMISA, M. Il cherubinismo: studio di un 
nucleo familiare affetto da displasia fibro- 
cistica dei mascellari. (Cherubism: study of 
a family presenting fibro-cystic dysplasia of 
the jaws.) Radiol. med., April, 1970, 56, 329— 
341. (Address: Casa Sollievo Sofferenza, S. 
Giovanni Rotondo, Foggia, Italy.) 


Three cases of cherubism are reported and dis- 
cussed. 

The first case, a girl of 6 years of age, came to the 
observation of her physician because of a slow but 
continuous swelling of the mandible during the 2 
years prior to admission. Once the diagnosis of cher- 
ubism was established, other members of the family 
were examined and a brother, 7 years of age, was 
found to have the same clinical picture. The mother 
of the 2 children, aged 28 years, remembered that 
in her childhood a swelling was noted of her mandible, 
and that, because the molars never erupted, she was 
seen by a dentist. Roentgen studies of her mandible 
clearly showed the retained molars and the presence 
of sclerotic septa. 

The incidence of the disease is not high; the au- 
thors found only g1 cases reported in the literature. 
There is a discrete preference for the male sex (60 
per cent of the cases, De Chaume et al., 1962), and 
the disease is hereditary. 

The first clinical manifestations are noted between 
the second and third year of life. However, the 
majority of cases have been observed: between the 
third and fourth year. The clinical, roentgenographic, 
and histologic changes are well known. 

The article is well illustrated and the bibliography 
is up-to-date.—44. F. Govoni, M.D. 


NECK AND CHEST 


JosEPHsoN, STAFFAN. Pulmonary hemodynam- 
ics during experimental air embolism: evi- 
dence of vasoconstriction. Scandinav. F. Clin. 
€9 Lab. Invest., 1970, 26, Suppl. 115, pp. 37. 
(From: Thoracic Surgery Research Labora- 
tory, Karolinska Sjukhuset, Stockholm, 
Sweden.) 


Án experimental model has been devised to study 
the pathophysiologic mechanisms of pulmonary mi- 
croembolization for evaluation of contribution from 
vasoconstriction to the rise of pulmonary arterial 
pressure in this model and to localize the site of such 
a vasoconstriction. 

The previous literature has been reviewed in de- 
tail concerning mechanical obstruction versus vaso- 
constriction as the cause of pulmonary arterial pres- 
sure increase following pulmonary microembolization 
but the results are controversial. 

The results are based on experiments on 72 mon- 
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grel dogs. The dogs. were intubated and, anesthetized 
using sodium pentothal. Sometimes a thoracotomy 
was performed for placement of intravascular tubes 
for pressure measurements. At times, blood flow 
measurements were- made in the. main pulmonary 
artery or left lower lobe artery. Pressure measure- 
ments were obtained in the main pulmonary artery, 
aorta, pulmonary arterial wedge, intrapulmonary 
veins, and left atrium. Pulmonary vascular resistance 
and systemic vascular resistance were calculated. 
Pulmonary angiography was performed in some dogs 
and: postmortem examinations were obtained in all 
dogs. Pulmonary air embolization was pérformed by 
means of a catheter in.1 of 4 ways: (1) bilateral 
embolization; (2) unilateral embolization into one 
pulmonary artery with free blood flow; (3) unilateral 
embolization—proximal.to a balloon occlusion of one 
pulmonary artery; and (4) unilateral embolization— 
distal to a balloon occlusion of one pulmonary artery. 

On air injection in the main pulmonary artery, 
the pulmonary arterial pressure rose 140 per cent, 
the pulmonary arterial wedge and left atrial pres- 
sures remained essentially unchanged. The cardiac 
output decreased 28 per cent and the aortic pressure 
decreased 9 per cent. All these changes disappeared 
within 13 minutes. The basal levels of these param- 
eters were not influenced despite manifold repetitions. 
Repeated embolizations caused similar results with 
only small variations. Different types of ventilation 
and breathing gases, and thoracotomy with pulmo- 
nary dissection, did not obscure the pattern. 

Pulmonary angiograms, made 1 to 4 minutes after 
embolization, showed signs of emboli predominantly 
in the lower lobe, centrally tortuous and widened; 
peripherally rapidly tapered arteries, a changed pat- 
tern of the smallest visible arteries and a shortened 
artery-to-vein transit time. Repeated angiograms 
demonstrated a complete normalization after 14 
minutes. Ángiograms after repeated embolizations 
exhibited similar changes. 

Postmortem examination and microscopy revealed 
no anatomic lesions, but sometimes a slight edema 
formation in the lungs, unrelated to length of the 
experiment, number of embolizations and total doses 
of air. 

Evidence of pulmonary vasoconstriction was found 
by various techniques of unilateral embolization. On 
balloon occlusion of one pulmonary artery, only 
slight modifications appeared. On unilateral embo- 
lization, the pulmonary arterial pressure increased 
107 per cent. At angiographies, signs of emboli were 
found only on the embolized side.’ Nevertheless, 
centrally tortuous and widened, peripherally tapered: 
arteries were found in the nonembolizing lung. As the 
mechanical obstruction of the balloon did not entail 
any marked changes, the considerable effects of uni- 
lateral embolization cannot be explained on mechan- 
ical grounds alone. A concomitant pulmonary vaso- 
constriction, also in the contralateral lung, must 
have been present. 
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The pressure in small intrapulmonary veins was 
found to be essentially unchanged after air emboli- 
zation. As the pressure rise in the pulmonary artery 
did not depend on flow changes, left ventricular 
failure or increased pulmonary venous back-pressure, 
and as pulmonary capillaries are stated to be in- 
capable of active vasomotion, the site of constriction 
1s likely to be on the arterial side of the capillanes.— 
W.T. McLaughlin, M.D. 


VaLK, P. E., Morris, J. G., and McRae, J. 
Pulmonary embolism as a complication of 
ventriculoatrial shunt. Australasian Radiol., 
Aug., 1970, 74, 272-274. (From: Department 
of Nuclear Medicine, Royal Prince Alfred 
Hospital, and Department of Medicine, 
University of Sydney, Australia.) - 


The authors report a case of septic thromboembo- 
lism occurring 2 years after placement of a ven- 
triculoatrial shunt. In their discussion, they note the 
disparity between the low incidence of clinically ap- 
parent pulmonary embolism and the high incidence 
of pathologic pulmonary embolism at postmortem 
examination in these patients. Perfusion lung scan- 
ning on a routine basis is suggested as a useful means 
of detecting asymptomatic pulmonary embolism in 
patients with ventriculoatrial shunts. 

Thrombus formation on the outside of permanent 
transvenous pace-maker catheters, ventriculoatrial 
catheters and angiographic catheters has been re- 
peatedly demonstrated and has led to renewed in- 
terest in developing nonthrombogenic catheter 
systems.— Robert I. White, Fr, MD. 


Linpsey, H. E., and Wy tute, J. H. Release of 
prostaglandins from embolized lungs. Brit. 
F. Surg., Oct., 1970, 57, 738-741. (From: 
Department of Surgery, University College 
Hospital Medical School, London, England.) 


It seems clear that nervous or humoral reactions 
are involved in the production of hypotension, hyper- 
ventilation and bronchospasm with the intravenous 
injection of particulate material and subsequent pul- 
monary microembolism. 

The possibility that emboli release chemicals with 
a histamine-like effect on "lung-irritant receptors” 
has been evaluated by experiments involving the 
embolization of isolated lungs obtained from rats 
and guinea-pigs. The effluent from the pulmonary 
veins of these embolized lungs was delivered to iso- 
lated tissues including rat stomach strip, rat colon, 
and guinea-pig ileum. The responses of the tissues 
were recorded on a smoked-paper kymogravh by 
frontal writing levels. The perfusion pressures and 
temperatures were monitored and controlled. The 
perfusion fluid consisted of Krebs' solution gassed 
with $ per cent carbon dioxide and oxygen. The 
Substances injected into the lungs were various fat 
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emulsions, suspensions of microspheres, and a col- 
loidal suspension of iron-dextran complex. Some of 
the injected particles caused a release of pharma- 
cologically active material from the lungs and the 
nature of the material was investigated by pharma- 
cologic tests, extraction, chromatography and bio- 
assay. [he testing procedures are described in detail. 

In a typical experiment, prosparol was injected 
into the stream of Krebs' solution superfusing the 
rat stomach strip. A dose of 50 mg. of this fat caused 
no contraction of the strip, but when the same dose 
was injected into the lungs the effluent from the 
pulmonary veins caused a prolonged contraction of 
the rat stomach strip. 

The activity released by the lung was equivalent 
to more than 40 ng. of prostaglandin E-2. Prostaglan- 
dins are released from guinea-pig lungs in anaphyl- 
axis and also when the lungs are artificially distended. 
Multiple detailed experiments were performed to 
show that they are also released when the lungs are 
embolized. The possibility that other substances may 
also be released has not been completely evaluated. 

Multiple experiments were performed with par- 
ticles of varying size and it appeared that particles 
had to be larger than 1 micron in diameter to release 
prostaglandins from the lungs. 

It is believed that prostaglandin release is a bio- 
logic phenomenon because the test tissues did not 
respond till about 1 minute after the prosparol had 
reached the lungs; and the embolized lungs did not 
release activity when cooled to 6? C. Feeble release 
of activity did occur after re-warming of the lungs. 

It is not known whether prostaglandin release 
serves any useful purpose or whether it is merely an 
expression of cell*damage. E type prostaglandins 
have a vasodilator action and they may contribute 
to the fall in systemic blood pressure after pulmonary 
embolization. It is possible that when prostaglandin 
antagonists are devéloped, a possible use for them 
would be in mitigating the pharmacologic conse- 
quences of pulmonary embolization.—J7. T. Mc- 
Laughlin, M.D. 


SKELETAL SYSTEM 


Brace, Davin G., SHIDNIA, Homayoon, Cuv, 
FLogENCE C. H., and HiciNBoTHAM, Nor- 
MAN L. The clinical and radiographic aspects 
of radiation osteitis. Radiology, Oct., 1970, 
97, 103-111. (From: Departments of Diag- 
nostic Radiology, Radiation Therapy and 
Bone Service, Memorial Hospital for Cancer 
and Allied Diseases, and Cornell University 
Medical College, New York, N. Y.) 


The emphasis in this article is upon the roentgeno- 
graphic appearances of radiation osteitis and the 
findings which may help distinguish this from meta- 
static involvement and from radiation induced 
tumors. 
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The authors conclude that the lethal effects of 
irradiation upon osteoblasts and osteoclasts are in- 
volved in the evolution of radiation osteitis as well 
as in the decreased ability of irradiated bone to re- 
spond to trauma or infection. Changes in the vascu- 
lar bed, the less rapid metabolic turnover of bone, 
and the inability of osseous tissue to develop col- 
lateral circulation, all influence the process which 
apparently occurs up to § years after a dose of about 
5,000 r. It is less common since the advent of super- 
voltage therapy, but it still exists especially with 
excessive total dose, repeated treatment courses, 
overlapping fields, and orthovoltage modality. 

Nearly every section of the skeleton was involved 
in the 100 patients studied, although the vertebral 
column, excluding the sacrum, was seldom affected. 
Open wounds and fractures complicated the radia- 
tion osteitis and treatment frequently necessitated 
amputation or complete excision. Correct diagnosis, 
however, may sometimes prevent a needless ampu- 
tation. 

Diffuse areas of increased density may be seen in 
radiation osteitis of the pelvis, but bone deminerali- 
zation was probably the most common feature else- 
where; it was associated with coarsening or dis- 
organization of trabeculae often of a "Pagetoid" 
nature. Lack of symptoms even in the presence of rib 
fractures was common. Pain may occur, however, 
with fracture of a weight bearing bone. Lack of roent- 
genographic change after 5 years in the absence of 
fracture or infection is the usual situation (super- 
imposed infection leads to rapid progression of bone 
lesions and soft tissue calcification). 

In the absence of fracture or infection, the follow- 
ing roentgenographic features suggest radiation 
induced sarcomas: resorption or disintegration of a 
bone (only in the distal fragment of a fractured 
clavicle was resorption and dissolution found in the 
absence of malignancy or infection); soft tissue mass; 
sudden change in appearance of a bone more than 5 
years after irradiation; presence of disorganized 
bone; and soft tissue calcification. l 

In the absence of fracture or infection the following 
features suggest bone metastasis: symptoms asso- 
ciated with the lesion; presence of bone destruction; 
and focus outside of the irradiated area.—L. M. 
Nikolai, M.D. 


Bioop AND LYMPH SYSTEM 


KirscHNER, Louis P., Twice, Homer, and 
Farkas, Joun. Drip infusion venography. 
Radiology, Aug., 1970, 96, 414-415. (From: 
Department of Radiology, Commonwealth 
Doctors Hospital, Fairfax, Va., Department 
of Radiology, Georgetown University School 
of Medicine, Washington, D. C., and. De- 
partment of Radiology, Washington Hos- 
pital Center, Washington, D. C.) 
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The authors present a modification of the generally 
used venographic technique, termed drip infusion 
venography, and describe its roentgenographic and 
diagnostic advantages. In this method the contrast 
medium is introduced by continuous intravenous 
drip infusion, as opposed to the customary bolus 
injection. While this method can be used in all the 
extremities, the present discussion is concerned only 
with the examination of the venous network of the 
legs. 

A 60 per cent solution of methylglucamine diatri- 
zoate may be used, diluted 1:1 with normal saline, 
but the recently available infusion kit with 3o per 
cent methylglucamine diatrizoate is recommended, 
along with the thin walled 21 gauge needle infusion 
set. From 300 to 400 ml. of the solution is injected 
into a suitable vein on the dorsum of the foot. After 
a preliminary roentgenographic exposure, the patient 
is tilted between 35° and 50° from the horizontal, and 
the infusion is started at a fast drip rate. À tourni- 
quet is then applied above the ankle or at the in- 
guinal region, depending on whether the deep or 
superficial venous system 1s to be visualized. The 
first exposure is obtained after 75 to 1oo ml. of the 
solution is infused and further roentgenograms are 
taken as desired. The rapid drip infusion is con- 
tinued until the contrast solution is exhausted or all 
the desired views are obtained. 

The authors state that venographic studies, espe- 
cially in the legs, are indicated for venous incom- 
petence without apparent cause, a previous history 
of venous thrombosis, thrombophlebitis, varicose 
veins, the post-thrombotic syndrome, and in in- 
stances of chronic swelling and skin changes secon- 
dary to venous stasis with little or no external ev- 
idence of superficial vein incompetence. The con- 
traindications include acute deep vein thrombosis, 
cellulitis, arterial insufficiency and hypersensitivity 
to the contrast medium. 

Drip infusion venography is suggested as a new 
approach to the visualization of the venous channels 
of the extremities. The procedure is simple and good 
venograms may be obtained in 20 to 30 minutes. 

The authors find this method superior to the cus- 
tomary bolus injection method, because it gives a 
continuous uniform visualization. of the venous 
channels, permits unhurried and optimal views of 
the area, and will even allow positional fluoroscopy. 
A tourniquet applied to the ankle results in outlining 
of the deep veins and, with an inguinal tourniquet, 
both the deep and superficial venous systems are vis- 
ualized—Edward B. Best, M.D. 


GENERAL 


Rircuie, WALLACE P., JR., ERSEK, ROBERT A., 
Bunca, WiLToN L., and Simmons, RICHARD 
L. Combined visceral and vertebral injuries 
from lap type seat belts. Surg., Gynec. & 
Obst., Sept., 1970, 737, 431-435. (From: De- 
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partments of Surgery and Orthopedics, Uni- 
versity of Minnesota Medical School, Min- 
neapolis, Minn.) 


Four cases are reported, representing a common 
constellation of injuries to occupants wearing lap 
type seat belts in a high speed motor vehicle accident. 
The 4 patients are members of a family involved in 
a head on collision at ṣo miles an hour. All were 
wearing standard lap type seat belts. 

The mother, age 35, and a daughter, age 11, sus- 
tained fractures of the 2nd and 3rd lumbar vertebrae, 
respectively. The transverse fractures involved the 
posterior spinous process, extended on the laminae 
bilaterally through the pars interarticularis, involved 
both transverse processes as well as both pedicles, 
and extended on to the body of the. vertebra. There 
was no displacement. Both required spinal fusion. 

Because of increasing abdominal rigidity, absent 
bowel sounds and elevated white blood cell count, 
exploratory laparotomy was performed. The mother 
sustained a circumferential serosal tear at the mid- 
jejunal level, a, punctate laceration of the proximal’ 
portion of the ileum, and a longitudinal serosal tear 
of the hepatic flexure of the colon. The daughter had 
a circumferential transection of the proximal ileum, 
a serosal tear of the ileum and a rent in the mesentery 
of the ascending colon. Both recovered uneventfully 
following appropriate surgical repair. 

The 7 year old daughter received a fracture of the 
right lamina of the third lumbar vertebra. which 
extended into the pars interarticularis and through 
the pedicle on the right side. She was placed in a cast 
and no fusion was required, 

The father sustained no lumbar vertebra fracture, 
but had 2 separate transections of the. terminal ileum. 
He also recovered.  . i 

The mechanism of both the vertebral and visceral 
injuries apparently is an acute hyperflection. and 
rapid deceleration about the restraining transverse 
seat belt. Solid organ injury is infrequent, except 
when the belt has been improperly worn. 

Delay in diagnosis of the intraabdominal injuries 
19 quite common and contributes to mortality. A 
major factor contributing to delay may be that the 
signs of peritoneal irritation, if présent, are attrib- 
uted to reflex ileus resulting from coexisting lumbar 
vertebral fracture.—David Morse, M.D. ` 


Riccs, Wessrer, Jr. Roentgen findings in 
Noonan's syndrome. Radiology,.Aug., 1970, 
96, 393-395. (Erom: .Department of Radi- 
ology, University of Tennessee College of 
Medicine and LeBonheur eee S Hosp: 
tal, Memphis, Tenn.) 


The term Noonan’s syndrome has recently been 
applied to patierits with short stature, delayed 
puberty, hypertelorism, congenital heart disease, 
mental retardation, -and normal chromosomal 
analysis. 
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The roentgenographic findings include: sternal de- 
formity, congenital heart disease, mandibular hypo- 
plasia, hypertelorism, retarded bone age, variable 
skull abnormalities, and urographic abnormalities 
such as pyelectasis and duplication. 

The above findings are based on a review of the 
rather complete roentgen evaluation of 11 cases of 
Noonan's syndrome. 

Noonan's syndrome patients differ from patients 
with Turner's syndrome, since they show a normal 
chromosomal analysis, less consistent growth retar- 
dation, and a greater incidence of mental retardation 
and pulmonic stenosis. The condition occurs in both 
males and females, and there is some evidence that 
Noonan's syndrome may be a familial disorder.— 
G. E. Kim, M.D. 


Gupta, S. K., and Srivastava, T. P. Pyle's 
disease. Indian J. Radiol, Feb., 1970, 24, 
46-49. (Address: Dr. S. K. Gupta, Reader in 
Radiology, College of Medical Sciences, Ba- 
naras Hindu University, Varanasi, India.) 


A case of Pyle’s disease in a 7 year old child is 
reported. The entity is also known as craniometa- 
physeal dysplasia. It is attributed to failure of ab- 
sorption of a secondary. spongiosa of the bone. This 
disturbs the modeling of bones, particularly the 
long bones. The circumference of the bone is gen- 
eraly larger than normal. There 1s thinning of the 
cortex, especially at the metaphyses. A genu valgum 
deformity is usually present. 

Sporadic cases have been reported previously with 
involvement also of the flat bones. The sternal end 
of the ribs may show splaying. The pelvis may be 
deformed with widening and cortical thinning of the 
pubic and ischial bones, narrowing of the transverse 
diameter of the pelvic inlet and obturator foramen. 
The clavicle and mandible may also show expansion. 
Cranial changes described in association with this 
disease include: sclerosis of the vault; leontiasis os- 
sea; absence of aeration of the mastoids and para- 
nasal sinuses; and sclerosis of the orbital ridges.— 
Saul Hetser, M.D. 


GoxiERT, J. Guy, and Beamisu, W. E. Altered 
reactivity to measles virus in previously vac- 
cinated children. Canad. M. A. F., Oct., 1970, 
103,724-727. (Address: J.Guy Gokiert, M.D., 
5682 Victoria Street, Vancouver, British Co- 
lumbia, Canada.) 


Exposure to natural measles within 2 to 4 years in 
children vaccinated with killed measles vaccine can 
result in a clinical syndrome of altered measles re- 
activity. . 

The authors report 51 children admitted to hospi- 
tal with the atypical measles illness, who had re- 
ceived their last killed measles vaccination 27 to 45 
months before exposure to mild measles virus during 
a small epidemic of measles in Edmonton, Alberta. 
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The atypical measles illness consists of a pro- 
dromal cough and high fever followed by a macu- 
lopapular rash appearing on the extremities and 
progressing centripetally. In the cases reported, 
pulmonary consolidations with or without pleural 
effusions were evident, but apparently cleared 
rapidly in 4 or 5 days. No mention is made of any 
long term follow-up. 

Although initial leukocyte counts and sedimenta- 
tion rate values suggested a bacterial etiology, no 
pathogens were isolated. The authors show that 
complement fixation titers for measles were present 
in acute and convalescent sera indicating a definite 
measles infection. 

The purpose of the paper is to point out the possi- 
bility of an altered measles reaction to measles virus 
occurring in children receiving killed measles vac- 
cine and to urge that the use of the vaccine be dis- 
continued.—Lionel W. Young, M.D. 


Craic, MicnagnL W., Davey, WiNTHROP N., 
and GREEN, RoBERT A. Conjugal blastomy- 
cosis. 4m. Rev. Resp. Dis., July, 1970, ro2, 
86-90. (From: Department of Internal Medi- 
cine, Medical Chest Division, University 
Hospital; and Veterans Hospital, Ann Arbor, 
Mich.) 


The report is concerned with a husband with 
disseminated blastomycosis, and a wife who acquired 
the disease through conjugal relationship. The male 
had diffuse bilateral pulmonary parenchymal infil- 
trations, thought initially to represent tuberculosis. 
He developed prostatitis, right epididymitis and 
testicular swelling. A transurethral resection and 
removal of the right testicle and epididymis were 
done. The histology showed granulomas and orga- 
nisms typical of Blastomyces dermatitidis. Cultures of 
the epididymis yielded B. dermatitidis as did urine 
cultures preoperatively. About the time the husband 
developed epididymal swelling, the wife had onset of 
abdominal cramps, chills and fever. Surgery was 
performed with excision of a tubo-ovarian mass. 
Subsequently an abdominal hysterectomy was per- 
formed. Histologic examination revealed granuloma- 
tous infection of the endometrium, fallopian tubes 
and peritoneum. Employing a special stain, the 
blastomycosis organism was identified. 

This is the first reported case of blastomycosis 
transmitted by sexual intercourse.— Sau! Heiser, 
M.D. 


RADIATION THERAPY 


DiSimone, Rospert N., Ez-Manpi, Anas M., 
Hazra, Taran, and Lotr, Stewart. The 
response of Stewart-Treves syndrome to 
radiotherapy. Radiology, Oct., 1970, 97, 
121—125. (From: Department of Radiology, 
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The Johns Hopkins Hospital, Baltimore, 
Md.) 


Three cases of lymphangiosarcoma in lymph- 
edematous extremities following radical mastectomy 
(Stewart-Treves syndrome), including the first 2 
reported in Negroes, are reported. Two of the pa- 
tients received postmastectomy radiation therapy. 

Onset of lymphangiosarcoma was 18 months, 7.5 
years and 15 years following mastectomy. 

The tumor mass in Case 1 disappeared following 
3,500 rads tumor dose orthovoltage radiation; how- 
ever, she died of liver metastases 1 year later. The 
initial lesion in Case 11 occurred on the anterior chest 
wall and was treated, without biopsy, as recurrent 
breast cancer. She received 7,000 rads orthovoltage 
therapy without any clinical or pathologic response. 
Case 101 is alive 8 months following treatment by 
amputation of the arm. 

Although radiation therapy may offer palliation, 
radical surgical resection appears to be the treatment 
of choice.—W illiam H. Roush, M.D. 


Brasco, Donn J. Use of pelvic pneumography 
in planning radiotherapy of endometrial 
carcinoma. Radiology, Oct., 1970, 97, 113- 
120. (From: Department of Radiation Ther- 
apy, University of Alabama Medical School, 
Birmingham, Ala.) 

Radiologists recognize the value of individualized 
treatment planning and emphasize the importance 
of describing radiation programs in units of radiation 
absorption. Attempts have been made to convert 
radiation treatment techniques expressed in milli- 
gram-hours to gamma rads. This has the problem of 
determination of the location and extent of invasion 
in endometrial carcinoma. The use of high-dose ir- 
radiation of the entire body of the uterus has been 
recommended, but this has the problem of accurate 
determination of uterine size. Before radiation treat- 
ment can be expressed as an absorbed dose in rads 
within the myometrium or on the serosal surface, the 
actual uterine size must be known. Unfortunately, 
current- methods of determining uterine size are often 
unsuccessful. 

Pelvic pneumography is a simple roentgenographic 
method of demonstrating the pelvic organs and can 
be used to determine uterine size for radiation treat. 
ment planning. In this study, a gas, usually nitrous 
oxide, is introduced into the peritoneal cavity which 
outlines the organs of the pelvis. Variations of normal 
anatomy or previously unsuspected disease within 
the pelvis may be revealed as well as the usual uter- 
ine size, configuration and relationship to adjacent 
pelvic viscera. 

The examination is easily performed in the De- 
partment of Diagnostic Radiology, using equipment 
normally: available. It is safely performed on out- 
patients, the only preparation being a cleansing 
enema. The patient is kept recumbent for 30 minutes 
to I hour following the procedure. 
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To determine the actual uterine size, corrections 
must be made for magnification of the image on the 
films. The magnification factor is different for each 
projection and is determined by the method of simi- 
lar triangles using the measurements recorded at the 
time of filming. These include the roentgenographic 
source-to-film distance, the patient thickness and the 
distance of the film from the patient. The radiologist 
is able to utilize the information furnished by pelvic 
pneumograms to plan and individualize the treat- 
ment program for the patient with adenocarcinoma 
of the uterus. He can select the type of radium appli- 
cation most suitable for the uterine size. 

After radium insertion, roentgenograms of the 
pelvis are obtained with contrast medium localtzing 
the rectum and bladder. Then the dose rates at vari- 
ous points of interest may be determined including 
the serosal surface of the uterus, the myometrium 
2 cm. from the uterine axis and the points of greatest 
radiation intensity to the rectal and bladder mucosa. 
Also, the dose rate on the superior-posterior serosal 
surface of the uterus is calculated, as a loop of small 
bowel may lie here. 

A policy of treatment based on general principles 
of irradiation-planning for other malignant condi- 
tions is utilized in which the maximum safe dose to 
the nearby sensitive structures is the limiting factor. 
The dosage within the area of the tumor is deter- 
mined from this information. The key in this treat- 
ment situation is knowing the uterine size and the 
relative position of the other pelvic viscera. 

The size of the uterus in the majority of patients 
with adenocarcinoma is § to 7 cm. in transverse 
diameter and 3 to 5 cm. in anteroposterior diameter. 
In this situation, it 1s usually possible to deliver 6,000 
rads at a radius of 2 cm. from the uterine axis without 
exceeding a dose of 4,500 rads to the closest loap of 
bowel. Occasionally, the uterus is fixed in an an- 
terior anteverted position and as a result the bladder 
may be the critical organ. In a large uterus contain- 
ing anaplastic tumor, the dose rates are considered 
deeper in the myometrium. Also, the presence of 
myomata causing uterine enlargement must be taken 
into consideration. In the patient with a small uterus 
(less than 5 cm.), 6,000 rads 2 cm. from the uterine 
axis may be excessive and the normal tissue tolerance 
of the nearby sensitive organs dictates the treatment 
plan in these cases. 

There has been criticism of previous attempts to 
estimate and standardize the gamma rad dose to the 
uterus in the treatment of endometrial carcinoma. 
However, it has been shown that carefully planned 
and standardized therapy has produced a significant 
improvement in 5 year survival rates. Because of the 
potential value of individualized treatment-planning, 
pelvic pneumography should be adopted as a routine 
procedure in establishing intracavitary irradiation 
programs for adenocarcinoma of the uterine fundus.— 
F. R. Tenkins, M.D. 
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HarrrigLp, Puitip M., and ScuuLz, MILFORD 
D. Postirradiation sarcoma: including § cases 
after x-ray therapy of breast carcinoma. 
Radiology, Sept., 1970, 96, 593-602. (From: 
Department of Radiology, Massachusetts 
General Hospital, Boston, Mass.) 


Radiation induced malignant neoplasms have been 
a concern from the inception of the “radiation era." 
Malignancies have been observed to develop in all 
human tissues following irradiation. Postirradiation 
osteosarcoma, however, has been observed uncom- 
monly. Since 1922 only 150 cases have been reported 
in the literature. 

]t has been stated that refinements in radiation 
therapy have markedly reduced the hazard of post- 
irradiation sarcoma. The authors wish to emphasize 
that such tumors still occur. Reported are 11 new 
cases that have been seen at the Massachusetts 
General Hospital in the last 15 years. These cases are 
well illustrated with appropriate roentgenographic 
reproductions and completely summarized in a single 
table. 

Two aspects are unique: (1) the number of cases 
that occurred after radiation therapy for cancer of 
the breast; and (2) the number of cases that followed 
megavoltage treatment. 

Five cases of postirradiation sarcoma occurred 
after treatment for primary carcinoma of the breast. 
Because only 6 such cases had been previously re- 
ported, it strongly suggests that this 1s not a dis- 
appearing phenomenon. 

Three cases of postirradiation sarcoma occurred 
after primary treatment with megavoltage modal- 
ities. This equals the number of cases previously 
reported in the literature. Although uncommon, it 
points out that the use of megavoltage therapy does 
not prevent such a complication. 

In addition to these observations, the authors 
noted the following: 


Efforts to correlate the length of the latent 
period with the initial dose of radiation were un- 
successful. The effects of chemotherapeutic agents 
or trauma upon induction of postirradiation sar- 
comas in the latent period are presently unknown, 
while radiation factors such as energy source and 
method of delivery appear to have no effect. 

A patient with a primary malignancy has a 
greater risk of developing a second, unrelated neo- 
plasm than the population at large. The second 
neoplasm statistically occurs sooner than post- 
irradiation. sarcoma. This tends to invalidate 
spontaneous occurrence as the etiology of the 
latter. In addition, it 1s noted that postirradiation 
sarcomas occur with a higher frequency than spon- 
taneous bone sarcomas. 

The induction of postirradiation sarcomas in 
animals has been frequently observed. There is 
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some variation produced by fractionating the 
irradiation. 


It is concluded that although osteosarcomas are 
rare in the general population, they occur more com- 
monly in patients who are long term survivors fol- 
lowing radiation therapy. Postirradiation sarcomas 
are a genuine hazard that persists even today in the 
era of megavoltage therapy.—P. M. Kroening, M.D. 


Kress, Apotex T. Bubble chamber pictures as 
a means of demonstrating radiation distribu- 
tion in biological systems. Radiology, Sept., 
1970, 96, 635—638. (From: Radiation Center, 
University of Louisville Medical School, 
Louisville, Ky.) 


Analysis and visualization of tracts of high energy 
radiation in tissue directly have to date not been 
achieved. 

Attempts to visualize such tracts in tissue have 
been based on the assumption that radiation energy 
in the form of ions, ion pairs, ion clusters is depos- 
ited the same in gases as in liquids (allowing for the 
difference in density between gas and liquid). Cloud 
chamber pictures combined with photomicrography 
have been used experimentally, based on the above 
assumption to demonstrate high energy radiation 
tracts in gas and relating them then to tissue. How- 
ever, there has been some question whether the depo- 
sition of radiation energy in liquids and gases is 
actually the same. 

The advent of the bubble chamber offers a further 
means of demonstrating particle paths, in liquids 
rather than gases. In the bubble chamber, well de- 
fined bubbles are formed along the path of the beam 
and a montage of such paths can be superimposed 
upon a photograph of a biologic object. In such a 
manner, the range and distribution of electron tracts 
and their random properties are demonstrated. 

Two such examples are shown. No consideration 
was made for differences in density between muscle, 
bone and cartilage in the examples.—J. Whitfield 
Carhart, M.D. 


RADIOISOTOPES 


ATKINS, H. L., Farrcuiip, R. G., and ROBERT- 
son, J. S. Comparison of irradiation by 
californium 252 and radium on the skin of 
swine. Radiology, July, 1970, 96, 161—165. 
(From: Medical Research Center, Brook- 
haven National Laboratory, Upton, L. I., 
N. Y.) 


As 3.1 per cent of the decay of californium 252 
(CP) is by spontaneous fission giving off fast neu- 
trons, this radionuclide has been considered for im- 
plant therapy and sources obtained (see also Radiol- 
ogy, 1970, 96, 171—174). Preclinical testing was neces- 
sary to assess the RBE of normal tissue in response 


Abstracts of Radiological Literature 


661 


to this new modality. Experience with acute ra- 
diation by fast neutrons had led to an assumed RBE 
of 3. Since swine skin and human skin exhibit similar 
tolerance to radiation, swine were selected as test 
subjects. A 6X6 cm. surface applicator containing 
CP delivering a dose of 12-13 rads/hr. and another 
of equal size, containing Ra™ delivering a dose of 
35 rads/hr. were applied to the animals' shaved skin. 
The source-to-skin distance of the 2 applications 
varied: 5 mm. for CF and 6.5 mm. for radium. This 
resulted in a variance in uniformity of the irradiated 
field. The skin of various animals was irradiated to 
progressively higher total doses, but in all-situations 
the dose from radium was 5 times that of californium. 
After removal of the applicators the irradiated areas 
were observed for up to too days for reactive 
changes. . 

Reactions were graded according to the methods 
of previous investigators and classified as: (o) none; 
(1) mild erythema; (2) severe erythema; (3) dry 
desquamation; (4) moist reaction, less than ṣo per 
cent of the irradiated field; and (5) moist reaction, 
more than ço per cent of the irradiated field. No 
consistent pattern could be seen through the first 4 
classifications. In the fifth classification the results 
were obtained with about 1,140 rads (Cf™) and 6,000 
rads (Ra™), Moist reactions occurred between 10-21 
days. With one minor exception the lesions produced 
in the sixth classification failed to heal in so days 
after the applicators were removed. 

The levels of exposure to cause this were: 1,725 
rads (Cf), and 8,400 rads (Ra™). The RBE is 5.3 
and 4.9 respectively, in these latter 2 classes. The 
regrowth of the shaved hair was also evaluated and 
an RBE for Cf in the range of 5.7—7.2 was deter- 
mined. 

The authors’ previous work with exposure of HeLa 
cells in culture led them to believe that the RBE of 
CP* was approximately 3, and they designed their 
experiment so. This causes certain inequities in pro- 
cedure such as requiring 10 days of exposure by 
radium to achieve the same results as 6 days of cali- 
fornium exposure. 

The authors believe that the increasing dose rate 
of Cf will not materially affect the skin tolerance 
level, and that RBE values are dependent on the 
dose rate of the gamma irradiation to which it is 
being compared.—F. C. Petty, M.D. 


BusuoNo, Srewart C., PRASAD, NARESH, 
BRINEY, SHARON Å., and OLIVER, GEORGE D. 
Radiocytogenetic determination of the oxy- 
gen enhancement ratio of californium 252. 
Radiology, July, 1970, 96, 167—170. (From: 
Department of Radiology, Baylor College of 
Medicine and the Department of Physics, 
University of Texas M. D. Anderson Hos- 
pital and Tumor Research Institute, Texas 
Medical Center, Houston, Texas.) 
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Californium 252, a by-product of the United States. 


Atomic Energy Commission's transplutonium iso- 
tope production program, has recently been made 
available for evaluation in medical and industrial 
applications. Cf has a half life of 2.65 years and 
undergoes spontaneous fission yielding 2.34X 10! 
neutrons and 1.310? photons per second per micro- 
gram. 

This isotope 1s being considered as a possible re- 
placement for radium 226 in radiotherapy. CP 
offers promise of successful treatment in radiother- 
apy failure with Ra™. These failures are believed to 
be due to the hypoxic cells in some lesions being far 
more resistant to the gamma radiation of Ra™ than 
are oxygenated cells. There appears to be little differ- 
ence between oxygenated and hypoxic cells in terms 
of radiosensitivity to fast neutron irradiation. The 
authors have determined the oxygen enhancement 
ratio (OER) based upon. the cytogenetic effects of 
Cf irradiation of mammalian cells. 

Cultured Chinese hamster cells were suspended 
in plastic tubes containing 1 ml. of Puck's saline 
solution A. One lambda of Dow Corning Anti-Foam 
A was added to each suspension which was then 
aerated with a gas mixture of either oxygen contain- 
ing 5 per cent CO; or prepurified nitrogen containing 
$ per cent CO, for 15 minutes before and during 
irradiation. 

The tube containing the suspension was placed in 
the center of a polystyrene phantom to simulate a 
tumor environment. Four sources (1.5 cm. active 
length, applicator tube-type) of Cf** were placed 
concentrically around the cell suspension, whose 
center was 9 mm. from the center of the sources. 

'The gamma dose rate was 25.1 rads per hour and 
the neutron dose rate was 35.3 rads per hour, yielding 
a neutron-to-gamma ratio of 1.41. 

The OER of this system was 1.75. The aerobic and 
anaerobic aberration frequency was 0.0135 and 
0.0077 single-hit chromosome aberrations per cell per 
rad, respectively. On the basis of this study, it ap- 
pears that Cf irradiation results in a lower OER 
than does photon irradiation and therefore should be 
more effective than Ra in the treatment of malig. 
nant disease.—7oAn Hutka, M.D. 


CHEMOTHERAPY 


WonxiNG Parry on Tumours IN CHILDHOOD. 
Moderator: U. Kóttgen (Mainz); Partici- 
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panis: K.-D. Bachmann (Cologne), L..Diet- 
helm (Mainz), H. Dowe (Krefeld), L. 
Horbach (Mainz), U. Keuth (Neunkirchen), 
W. Luboldt (Essen), J. Michaelis (Mainz), 
H. Müller (Bethel), M. Neidhardt (Mainz), © 
H. Ohm (Brunswick), P. Sachtleben (Hom- 
burg), G.-W. Schmidt (Giessen), W. Welte 
(Cologne-Riehl), and H. Willmanns (Brack- 
wede). Malignant tumours in childhood: 
results of a co-operative therapeutic study 
with cyclophosphamide and radiotherapy. 
German Med. Monthly, Aug., 1970, 15, 433- 
438. (Address: Priv.-Doz. Dr. Neid- 
hardt, Universitáts-Kinderklinik, Langen- 
beckstrasse 1, 65 Mainz, Germany.) . 


Comparison was made between the results of 
treatment in 2 consecutive series of malignant 
tumors in children. The first series (282 patients) was 
mainly treated in the precytostatic era by operation 
and irradiation, while the second series (383 patients) 
was treated with cyclophosphamide, in addition to 
operation and irradiation, in accordance with an 


' established treatment schedule. The tumors treated 


were of the central nervous system, neuroblastoma, 
Wilms' tumor, malignant lymphomas and others. 

In both series treated, a large number of patients 
died during the year following diagnosis. However, 
the addition of cytostatic therapy in the form of 
cyclophosphamide resulted in a significant prolonga- 
tion of survival time in the first year. Radiothera- 
peutic technique improvements also played a part. 
The proportion of permanent cures was better in 
neuroblastomas and Wilms' tumors than in medullo- 
blastomas and lymphosarcomas or reticulum cell 
sarcomas. Additional chemotherapeutic agents em- 
ployed were: actinomycin D used for Wilms’ tumor, 
and a combination of cyclophosphamide and vincris- 
tine for neuroblastoma. A superiority of cyclophos- 
phamide treated cases beyond 2 years from diagnosis 
was not observed in any of the groups classified ac- 
cording to diagnosis or tumor stage. In both series a 
survival of more than 2 or 3 years corresponded in 
practice to a cure. 

The report constitutes a cooperative therapeutic 
study, utilizing 9 different institutions and the results 
date up to 1968.—Lionel W. Young, M.D. - 
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KODAK RP ROYAL X-OMAT Medical X-ray Film is the 


fastest Kodak 90-second processable screen-type film now 
offered. It is an excellent choice when shorter exposure times or lower KvP settings are desirable. The imp 
contrast of this new emulsion offers the advantage of well-defined information, as shown in 


n the above illustration. 





KODAK RP X-OMAT Medical X-ray Film is de- KODAK RP/L X-OMAT Medical X-ray Film records 
signed to record excellent detail as well as 


a wide range of tissue densities. Note the excel- 
enhance subject contrast. 


lent radiographic quality of bone detail. 


Meet the family of KODAK RP" 
X-OMAT Medical Radiographic Films 


for a wide range of diagnostic needs. 


The Kodak 90-second automatic processable film family is large, 
versatile, and complete. For the first time, Kodak now offers you 
a choice of films for practically every diagnostic requirement. 

Newest and fastest is KODAK RP ROYAL X-OMAT Medical 
X-ray Film. It provides minimum exposure capabilities and is suitable 
for direct-exposure examinations of extremities. 

Other x-ray films are available for general radiography, 
mammography studies, photofluorography, the subtraction technic, 
therapy localization procedures, and for duplicating radiographs. 

Each film is designed to be processed automatically with 
KODAK RP X-OMAT Processors and Kodak chemicals to provide 
excellent image detail. 

Ask your Kodak Technical Sales Representative—or 
your dealer—to demonstrate the Kodak x-ray film 
family. You'll get the total picture. 


*Rapid Processing 


EASTMAN KODAK COMPANY. 


Radiography Markets Division, Rochester, New York 





A detailed photographic description 
of Professor Djindjian's 
pioneering techniques 


Angiography of 
the Spinal Cord 


by René Djindjian, M.D. 


English edition text by Irvin I. Kricheff, M.D., 
Professor of Radiology, N.Y.U. Medical Center 


A meticulous, step-by-step presentation of Dr. 
Djindjian’s world-renowned techniques for selec- 
tive angiography of the arteries of the spinal cord, 
superbly | illustrated with high-resolution radio- 
graphs and color plates. In addition to detailed 
instructions about the techniques involved in suc- 
cessful spinal cord angiography, the book contains 
a complete review of the anatomy of the blood 
supply to the spinal cord, thorough studies of ab- 
normal findings in vascular malformations, studies 
of normal cord angiography, and of abnormal find- 
ings in vascular malformations, vertebro-medullary 
tumors, and ischemic lesions of the cord. From 
the preface by Professor Guy Lazorthes: “It is rare 
these days to be in a position to open a new field 
of medicine using a new technique. It is exactly 
such an opportunity which the authors recognized 
and it is to their credit that they have explored it 
so completely, in such depth, and so perfectly." 
502 pages in large format (7" x 10"). 857 


illustrations including color plates. Text in 


English and French. 1970. $42.50 


Frontiers of Radiation Therapy and Oncology, Volume 5 


The Interrelationship of Surgery 
and Radiation Therapy in the 
Treatment of Cancer 


Edited by Jerome M. Vaeth, M.D., 
Director, Tumor Institute, Mt. Zion Medical Center, 
San Francisco 


Complete proceedings of the Fifth Annual San 
Francisco Cancer Symposium. A critical study of 
the combined roles of surgery and radiation thera- 
py in the management of cancer, including clinical 
information and supporting laboratory data pre- 
sented by the world’s foremost specialists. 285 
pages. Illus. 1971. $19.50 

Previously published volumes in this series . . . 


Volume 4: THE INTERRELATIONSHIP OF 
CHEMOTHERAPEUTIC AGENTS AND RADIATION 
THERAPY IN THE TREATMENT OF CANCER 
210 pages Illustrated 1969 $17.50 


Volume 3: THE RELATIONSHIP OF TIME AND 
DOSE IN THE RADIATION THERAPY OF CANCER 
257 pages Illustrated 1969 $17.50 

Volume 2: ELECTRON BEAM THERAPY 
275 pages Illustrated 1968 $19.00 

Volume 1: HYPERBARIC OXYGEN AND RADIATION 
THERAPY OF CANCER 
210 pages Illustrated 1968 $12.50 


UNIVERSITY PARK PRESS 
INTERNATIONAL PUBLISHERS 
IN SCIENCE AND MEDICINE 


Chamber of Commerce Building 
Baltimore, Maryland 21202 





How To Aid 
EDUCATION 


COUNCIL FOR FINANCIAL MD TO EDUCATION, INÈ 
© Eut Forty titik Siit, Baw Terk, S y Ipi 


THIS FREE 
BOOKLET 


WILL COST 
YOU MONEY. 


It tells you why colleges need 
financial help. 

It tells you that tuitions pay 
only 1/3 the cost of a college edu- 
cation. That somebody has to 
make up the other 2/3. 

It tells you why your company, 
which benefits from colleges —if 
not this graduation, then the next 
one, or the one after that—should 
pay its share. 

We're not only asking you, 
we're asking everyone. 

For your free copy of "How to 
Aid Education," write to: Council 
for Financial Aid to Education, 
6 East 45th Street, New York, 
N. Y. 10017. 


DOES YOUR COMPANY HAVE AN 
AID-TO-EDUCATION PROGRAM? 


COUNCIL FOR 
FINANCIAL 
AID TO 





EDUCATION 


$e . €RTIS, 
advertising contributed 22 


for the public good % Ke 


GAF 


film & 
chemicals 





We start at the very beginning. We're strong 
in organic and physical chemistry and i in the 
precise and complicated 
reactions that make up the 
photographic process. 
We're a major supplier of 
speciality chemicals to the 
food, drug and A 
cosmetic fields, 
so we make 
things to exact- 
ing standards... 
our own undis and FDA. 


We're famous for dyes and 

pigments, and it's this technology 
that goes into our unique color- — 
coded Liquamat’90 chemicals. ("== 


























Our photographic films include a 
high-speed security motion picture 
film that meets tight federal stan- 
dards, a black and white film that 
works under almost any lighting 

conditions, and the world's 
fastest color film (ASA 500). 


VU For the radiologist, this means 
| LE 1 CRE there is a com- 


- 


underlying our 
superior X-Ray 
chemicals and films. 


Challenge us today. 
We can prove it. 








, GAF 
Is a great 


X-Ray film 
& chemical 
company. 











321-0450 


GAF Corporation Industrial Photo Division, X-Ray Marketing Dept., 140 W. 51 St., New York, N.Y. 10020 


The most 


-extensive catalog 
of its kind. 


(Just a postcard away.) 


We will respond promptly to the words “Supplies 
Catalog" written on a postcard—if you also 

tell us who and where you are, and what 

zip code locates you. Thank you. Write 

Dept. SC, Picker Corporation, 595 Miner 

Road, Cleveland, Ohio 44143. 








HINE REFERENCE PHANTOM 


Lets you determine the 3 most important 
parameters which characterize the performance 
of scintillation cameras and scanners... 


DEPTH RESOLUTION * SENSITIVITY ¢« UNIFORMITY OF RESPONSE 


The Hine Reference Phantom offers the simplest, 
most efficient means of securing optimum camera 
Or scanner performance with respect to depth 
resolution, uniformity of response, and sensitivity. 
Changes in instrument output can be delineated 
quickly, and the best operating conditions can be 
established readily. The spectrometer window, the 
display system, the collimator performance, and 
the total counts can be optimized for a particular 
application. 


The Hine Reference Phantom has a 9" diameter 
and simulates the physical conditions prevalent 
for large-organ scanning. With a volume of about 
730 ml, it approximates the scattering which has 
a great effect on the performance of cameras 
and scanners. 


AX 








NUCLEAR ASSOCIATES, INC. 


35 URBAN AVENUE, WESTBURY, N. Y. 11590, PHONE (516) 333-9344 


The Phantom can be filled with a solution of a 
radionuclide chosen according to the application for 
which the camera or scanner should be tested. 
Typically, 300 „Ci of I-131 or 1 mCi of Tc-99m are 
used most frequently. 


76-800 Hine Reference Phantom..... 


FLOOD PHANTOM 
for use with 
Scintillation Cameras 


EE a FU AU 


Approx. 1 mCi of Tc-99m is 

placed in the cavity (13.5" dia- 

meter x 0.5" deep). When the 

Tc-99m is evenly distributed over the entire phantom, 
the camera's uniformity of response can be 
determined. 


76-805 Flood Phantom.............................. VN $ 90.00 


For more details, 
ask for Bulletin 72-C 





YOU CAN ACQUIRE VALUABLE BACK VOLUMES 
AND SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. This offer is subject to withdrawal without notice. NOTE: For your convenience, the 
same price—$2.50 per copy—applies to all issues—no quantity discount. 


Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 301-327 East Lawrence Ave. SPRINGFIELD * ILLINOIS 





The American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine: 1951-1969 


Vol. 65, Nos 
Vol. 66, Nos 
Vol. 67, Nos. 
Vol. 68, Nos. 


525 4, 5, 6 (1951) 

-6 (July-Dec. 1951) 

, 3, 4, 5, 6 (1952) 

-6 Inclusive (July-Dec. 1952) 


Vol. 69, Nos. 1, 2, 3, 4, 6 (1953) 
Vol. 70, Nos. 1-6 Inclusive (July-Dec. 1953) 
Vol. 71, Nos. 1-6 Inclusive (Jan.-June 1954) 


$1 
e 
1 
l 
l 
1 
1 
Vol. 72, Nos. 1-6 Inclusive (July-Dec. 1954) 
Vol. 73, Nos. 1-6 Inclusive (Jan.-June 1955) 
Vol. 74, Nos. 1, 3, 4, 5, 6 (1955) 
Vol. 75, Nos. 1-6 Inclusive (Jan.-June 1956) 
Vol. 76, Nos. 1, 3, 4, 5, 6 (1956) 
Vol. 77, Nos. 1-6 Inclusive (Jan.-June 1957) 
Vol. 78, Nos. 1-6 Inclusive det, aen 1957) 
Vol. 83, Nos. 1-6 Inclusive (Jan.-June 1960) 
1-6 Inclusive (July-Dec. 1960) 
1-6 Inclusive (Jan.-June 1961) 
. 1-6 Inclusive (July-Dec. 1961) 
. 1-6 Inclusive (Jan.-June 1962) 


Vol. 84, Nos. 
Vol. 85, Nos. 
Vol. 86, Nos 
Vol. 87, Nos 


[xvi 


Vol. 88, Nos. 1-6 Inclusive (July-Dec. 1962) 
Vol. 89, Nos. 1-6 Inclusive (Jan.-June 1963) 
Vol. 90, Nos. 1, 2, 3, 4, 5 (1963) 

Vol. 91, Nos. 1, 2, 3, 4, 6 (1964) 

Vol. 92, Nos. 1-6 Inclusive (July-Dec. 1964) 
Vol. 93, Nos. 1-4 Inclusive (Jan.-April, 1965) 
Vol. 94, Nos. 1-4 Inclusive (May-Aug. 1965) 
Vol. 95, No. 1 (Sept. 1965) 

Vol. 97, No. 4 (Aug. 1966) 

Vol. 98, Nos. 2, 3, 4 (Feb.-Mar.-April, 1966) 
Vol. 99, Nos. 1-4 Inclusive (Jan.-April, 1967) 
Vol. 100, Nos. 1-4 Inclusive (May-Aug. 1967) 
Vol. 101, Nos. 1-4 Inclusive (Sept.-Dec. 1967) 
Vol. 102, Nos. 2 (Feb.-Mar. 1968) 

Vol. 103, Nos. 1, 2, 4 (May-June-Aug. 1968) 
Vol. 104, Nos. 1-3 Inclusive (Sept.-Oct.-Nov. 1968) 
Vol. 105, No. 2 (Feb. 1969) 

Vol. 107, Nos. 2, 3, 4 (Oct.-Nov.-Dec. 1969) 
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Makers of the 


Widest Barium Line 


C. B. FLEET CO., INC., 
Lynchburg, Va. 24505 
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SYMBOL OF THE BEST IN ROENTGENOLOGY 


[] BONE TUMORS: General Aspects and Data on [] AIDS TO ETHICS AND PROFESSIONAL CON- 


3,987 Cases (2nd Ed., 2nd Ptg.) by David C. Dahlin, 
Mayo Clinic, Rochester, Minnesota. ";0, 296 pp. 
(814 X 11), 572 il., 5 tables, $18.00 


RADIOGRAPHY OF INFANTS AND CHILDREN 
(2nd Ed.) by Donald B. Darling, Tufts Univ. School 
of Medicine. Foreword by John Caffey. (4 Contrib- 
utors) '71, 236 pp. (9 X 12), 291 il.. 81 tables, 828.50 


AN ATLAS OF DETAILED NORMAL PNEUMO- 
ENCEPHALOGRAPHIC ANATOMY (2nd Ed.) by 
Giovanni Di Chiro, National Institute of Neuro- 
logical Diseases and Stroke, Bethesda. "71, 360 pp. 
(11 X 814), 527 il. (4 in full color), $25.50 


ATLAS OF ROENTGEN ANATOMY OF THE 
SKULL (Rev. 3rd Ptg.) by Lewis E. Etter, Univ. of 
Pittsburgh. With a section on “The Radiographic 
Anatomy of the Temporal Bone” by J. Brown 
Farrior, and a section on “The Roentgen Anatomy 
of the Skull in the Newborn Infant” by Samuel G. 
Henderson and Louise S. Sherman. 70, 232 pp. 
(8y5 x 11), 239 il., $24.75 


GLOSSARY OF WORDS AND PHRASES USED 
IN RADIOLOGY, NUCLEAR MEDICINE AND 
ULTRASOUND. (2nd Ed.) Prepared from various 
sources for Medical Secretaries, X-ray Technicians, 
Medical Students and Residents in Radiology by 
Lewis E. Etter. With a section on “Suggested Ter- 
minology For Roentgenological Reports” devised by 
Doctors Fisher, Bovard, and Bacon. Foreword by 
Patricia Warchock. 70, 384 pp. (614 x 914), 7 il. 
$22.50 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE 
AND PROCESSING (2nd Ed., 7th Ptg.) by Arthur 
Fuchs, Rochester, New York. ’70, 304 pp. (7 x 10), 
600 il., $12.00 


THE EARLIER GAIN AND THE LATER LOSS 
OF CORTICAL BONE: In Nutritional Perspective 
by Stanley M. Garn, Univ. of Michigan, Ann A rbor. 
‘70, 168 pp. (634 x 934), 35 il., 51 tables, $12.00 


CENTRAL NERVOUS SYSTEM INVESTIGATION 
WITH RADIONUCLIDES: Second Annual Nuclear 
Medicine Seminar compiled and edited by Albert J. 
Gilson and William M. Smoak, III, both of Univ. of 
Miami School of Medicine, Florida. Foreword by 
William H. Sweet. (2/ Contributors) ‘71, 448 pp. 
(034 x 934), 295 il., 22 tables, $27.50 


STEREOTAXIS AND RADIOSURGERY: An Op- 
crative System by Lars Leksell, Karolinska Institutet, 
Stockholm, Sweden. "71, about 92 pp. (634 X 934), 
67 il. 


CHARLES C THOMAS * PUBLISHER 
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DUCT FOR STUDENT RADIOLOGIC TECH.- 
NOLOGISTS (2nd Ed., 2nd Ptg.) by James Ohnysty, 
Saint Francis Hospital, Colorado Springs, Colorado. 
10, 176 pp., $6.75 


ACOUSTIC NERVE TUMORS: Early Diagnosis 
and Treatment (2nd Ed.) by J. Lawrence Pool, 
Columbia Univ., New York City; Arthur A. Pava, 
Wesson Memorial Hospital, Springfield, Massachu- 
setts; and Elliott C. Greenfield, Long Island Jewish 
Medical Center, New Hyde Park, New York. ‘70, 
252 pp. (634 X 934), 114 il., 24 tables, $13.50 


PENETRATING WOUNDS OF THE ABDOMEN 
edited by James E. Pridgen, J. Bradley Aust and 
George W. Fisher, all of Univ. of Texas Medical 
School, San Antonio, Texas. (7 Contributors) Fore- 
word by Tom Shires. ’70, 144 pp. (634 x 954), 14 il., 
7 tables, $9.75 


MUCOUS AND SALIVARY GLAND TUMOURS 
by Sameer Rafla Demetrious, Winnipeg General 
Hospital, Winnipeg, Manitoba, Canada. ’70, 296 pp., 
70 iL, 80 tables, $17.50 


INDICATIONS AND ALTERNATIVES IN X-RAY 
DIAGNOSIS by Melvyn H. Schreiber, Univ. of Texas 
Medical Branch, Galveston. "70, 128 pp., $4.50 


THE FUNDAMENTALS OF X-RAY AND RA- 
DIUM PHYSICS (4th Ed. 9th Ptg.) by Joseph 
Selman, Univ. of Texas, Tyler. ‘71, 498 pp., 306 il., 
16 tables, $10.50 


RECENT ADVANCES IN THE STUDY OF CERE- 
BRAL CIRCULATION: Transactions of a Round 
Table Discussion Sponsored by the VIII Symposium 
Neuroradiologicum, Paris, and by International 
Brain Research Organization (IBRO) edited by Juan 
M. Taveras, Herman Fischgold and Domenico 
Dilenge. (35 Contributors) ’70, 216 pp. (7 x 10), 
146 il., 9 tables, $18.00 


ELEMENTARY ANATOMY AND PHYSIOLOGY: 
For Students in Radiologic and Laboratory Tech- 
nology by Gerold J. Wax, Swedish Covenant Hos- 
pital, Chicago. "70, 168 pp., 28 il., 9 tables, $7.50 


THE PHARYNGOESOPHAGEAL SPHINCTER by 
Costantino Zaino, New York Univ. Medical Center; 
Harold G. Jacobson, Montefiore Hospital and Medi- 
cal Center; Harold Lepow, Albert Einstein College 
of Medicine; and Cahit H. Ozturk, Neillsville 
Memorial Hospital, Wisconsin. "70, 224 pp., 177 il., 
14 tables, $18.50 


LL 


301-327 East 
awrence Avenue 


SPRINGFIELD * ILLINOIS * 62705 


cluding the shoulder area) of the same protective mate- 

rial, giving overall protection and more even weight dis- 
tribution. They know that only Mavig makes a special 
procedures model for both front and back protection. 
And they know that only Mavig offers three kinds of 
closures: snaps, velcro and the new string type. 


But what they don't know is that Mavig aprons are now 
distributed by Keuffel & Esser X-Ray, Inc. And that you 
can now get just the Mavig apron you need by ordering 
direct from your dealer, or by calling us. Keuffel & Esser 
X-Ray, Inc., 20 Whippany Road, Morristown, New Jersey 
07960. 201 285-5304. 


Spread the word. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 
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The Picker-Kermath Chair, or... 





How to do sophisticated 
pneumoencephalographic studies 
without a special room and 
$125,000 worth of equipment. 





Superb equipment exists for larger institutions 
handling an abundance of pneumoencephalographic 
work. In these institutions, the allocation ofa 
permanent room plus $125,000 for necessary 
equipment is readily justifiable. But how about the 
smaller hospital whose patient load requiring such 
procedures is modest, but whose insistence on the 
availability of sophisticated techniques Is anything 
but modest? Must the ability to handle these 
procedures be compromised or sacrificed because 
patient loads are small? 

Happily, no. The new Picker-Kermath Chair 
now gives smaller institutions the capability for 
pneumoencephalographic work without the need for 
a permanent room and expensive neuroradiological 
equipment. Roll this chair into any room with a 
standard ceiling tubemount and plug itin. Result: 
the site has been simply converted into a high- 
quality installation for pneumoencephalography and 
autotomography. This chair also converts—simply— 
into a sturdy table or couch for angiography or 
neurosurgery. And just as easily, the chair can be 
rolled out of the room to free it for other activities. 
The cost for this, surprisingly, is under $8,000 with 
all accessories. 

There is a Picker-Kermath Chair located 
somewhere near you and we'd welcome the 
opportunity to demonstrate it. So if you have a need 
for its impressive capabilities, why not ask us for a 
demonstration? For more information or a 
demonstration simply speak to your local Picker 
representative or write Picker Corporation, 

595 Miner Road, Cleveland, Ohio 44143. 
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Turn to Fleet® for prefilm colon cleans- 
ing To help assure diagnostic films the 
first time, without retakes, use FLEET® 
PHOSPHO®-SODA (one hour before eve- 
ning meal), FLEET® BAGENEMA (at bed- 
time) and FLEET® ENEMA (the morning 
of the examination). 


Advantages for the patient. PHOSPHO- 
SODA works within the hour when taken 
before meals, virtually without discom- 
fort or irritation. FLEET BAGENEMA (com- 
plete with liquid castile soap packet, 
prelubricated rectal tip and large ab- 
sorbent pad) makes the large volume 
enema exceptionally convenient: noth- 
ing to assemble, nothing to clean. Just 
fill, hang, use and discard. FLEET ENEMA, 
completely disposable and ready to 
use, works within 2 to 5 minutes with- 
out pain or spasm. 


Advantage for you. A clean colon avail- 
able for capture on film. 


Warning: Frequent or prolonged use 
of enemas and laxatives may result in 
dependence. Take only when needed 


or when prescribed by a physician. Do 
not use when nausea, vomiting or ab- 
dominal pain is present. Caution: Do 
not administer to children under two 
years of age unless directed by a 
physician. 





Fleet” — 
Phospho -Soda 


Fleet^ 
Bagenema 


Fleet” 


Enema Fleet 


pharmaceuticals 


C. B. FLEET CO., INC. 
Lynchburg, Va. 24505 


In ultrasound, like anything else, 
it pays to start with the biggest line. 


Finally. We're ready to kick it 
off. Here at Profexray we've 
known for several years that 
ultrasonic equipment should be 
the next item in a line that's 
already the broadest in the 
industry. But we decided long 
ago that we couldn t be both 
first and best in ultrasonics. So 
we ve been waiting and 
watching and working. 


And now, at least, we're ready 
to be best. 


The new Profexray line of 





ultrasonic gear is complete— 
more complete than any other. 
It includes compound-contact 
and linear scanner systems, a 
complete system for 
echoencephalography, a 
choice of unique, modular 
Sonoscopes', dynamic strobes, 
a persistency storage monitor, 
and an enormous variety 

of recording devices, 
supplementary and 

accessory equipment. 


It's by far the 










biggest line available today. All 
the components are matched— 
with many performing dual or 
even triple functions. The line 
comes complete with 83 
service offices—nationwide— 
to back it up. And with our 
carefully trained people ready 
to coach your people. 


When you call your local 

Litton/Profexray office to talk 

about ultrasonography, be 
sure of one thing: You've 


picked areal winner. 
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FCC TYPE APPROVED 


&  PROFEXRAY 


a oe DIVISION OF LITTON INDUSTRIES 
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Ex OON 515 East Touhy Avenue, Des Plaines, Illinois 60018 
ee ae 





Questions about scanner performance and service | 
are best answered by asking someone who has | 
one. Why not ask someone who has an Ohio | 
| 
| 





Nuclear scanner? 
Let him tell you how this new instrument has 
been improved. Let him tell you how we back | 
it up with prompt service by our scanner | 
specialists. Strategically located, all are company- 
employed and factory-trained. 
So, don t just take OUR word for it, write us, 
or call and we'll be happy to give you the | 
locations of our scanners in your area. | 
| 
| 
| 







$454 
* 9 nn 





ohio-nuclear, inc. |» 


7700 St. Clair Avenue, Mentor, Ohio 44060 (916) 951-0900 


Magnificat 
with a stand 


A film changer and 
film magazine in one 


. ELEMA-SCHONANDER 


ELEMA-SCHONANDER, INC. @ 699 LIVELY BLVD. @ ELK GROVE VILLAGE, ILL. 60007 æ (312) 593-6770 
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EPA TA: new Mevatron VI with 100 centimeter iso-- 


a NE dramatically establishes Applied Radiation's 
leadership in the world of radiotherapy. 

It brings together all the features known today 
_ for maximum patient benefit with optimum treat- 
Omen efficiency: 

Improved skin sparing and sharper beam defini- 
tion, more ideal differential absorption and entry/ 
exit dose ratios, and improved tumor to total dose 
ratios, all through the combination of increased 
SSD and 6 MeV energy. 

Combined with rotational operation, a retract- 


able beamshield, a simplified control console and 


unequaled standards of quality, the MEVATRON 
VI has been produced specifically for the radiation 


therapist who refuses to compromise. i 
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MeV call or write: Applied T Radio 
Creek, Ca. 94596. (415) 935-2250. PEN 
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and Replenisher 


A visual illustration of the increased | 
sensitometric response gained with 
Hunt Chemistry. 


Ch > t reaching beyond the limits of sensitometric response 

emis ry that competitive developers are capable of producing. Includes 
Sensi-Mat Developer and Replenisher, Premium 90/90 Developer 
and Replenisher, and Sensi-Mat Fixer and Replenisher. 


providing simple procedure for the precise control 


® 
Equipment of the desired sensitometric standard your x-ray department establishes. 








The Hunt Sensi-Mat Control System 
expands the limits of sensitometric 
response and maintains the upper 
limits of informational content. 








Now there is no longer a need to compensate for the many 

limitations of 90-second film processing. Whether you work 

to achieve more information in soft tissue areas, more contrast, 

longer or shorter scale, more or less latitude...the precise 

results are obtainable with Hunt Sensi-Mat Developer and 

Replenisher and Hunt Premium 90/90 Developer and Replenisher. 
These results can be precisely replicated day-atter-day 

in your x-ray department with the use of Hunt Sensi-Mat Control 

Equipment. 





Hunt Sensi-Mat Developer and Replenisher, 
ultra-concentrate developer, will produce more information in 
the higher density ranges, providing greater latitude in a 
radiograph as required. 


Hunt Premium 90/90 Developer and Replenisher 
(the Type Il Developer in the Sensi-Mat Chemical System), an 
ultra-concentrate, is designed to produce 90-second films at 
the lowest temperature of any competitive developer and 
produces a density graduation of the highest useful contrast 
ranges. 

Hunt Sensi-Mat Fixer and Replenisher is the 
companion fixer to developers in 
the Hunt Sensi-Mat Control DENM alla 
System. e throug! couniry. 


a 
£ 





PHILIP A. HUNT CHEIVIICAL CORPORATION 


PALISADES PARK, NEW JERSEY « PHILIP A. HUNT COMPANY (CANADA) LTD. TORONTO 
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We try to present an accurate index. Occasionally this may not 
be possible because of a last-minute change or an omission. 
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KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 














YOU'RE 
WHISTLING 
IN THE 
DARK 


GIVE... 


so more will live 
; if you think that heart disease and stroke HEART 
hit only the other fellow’s family. 
Fight these killers FU N D 





Slim-Lite 
offers you more 


: while 
it offers you less 


As a matter of fact, — 
Slim-Lite offers you just about 
everything you want in an illuminator. 
To take the second part of our story 
first, Slim-Lite offers you LESS because it 
is up to 50% SLIMMER THAN CON- 
VENTIONAL ILLUMINATORS. This 
ultra-practical modern design provides 
for easier installation . . . resulting in an 
illuminator that looks better, eliminates 
unsightly bulky projections and saves 
you valuable desk and/or wall space. 
Secondly, and just as important, 
Slim-Lite offers you MORE LIGHT... 
50% MORE LIGHT because its modern 
design encompasses the use of three 


aot T 


WOLF X-RAY CORPORATION Qo 


roe 


fluorescent bulbs in- 


stead of the conventional two. This ex- 
tremely important innovation guarantees 
you the ultimate in uniform diffusion... 
which means you work with a brighter, 
sharper, clearer picture without eyestrain. 

Furthermore, for the most conven- 
ient, most practical multiple viewing, 
Slim-Lites can be ordered in series, in any 
combination from two to eight (or more 
if needed). 

For further information, contact 
your dealer or write to us direct... you'll 
discover Slim-Lite is the perfect way to 
shed light on any subject! 


New York e Chicago e Los Angeles è Toronto 


Executive Offices: 182-20 Liberty Avenue, Jamaica, New York 11412 
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Picker...the x-ray company? 
Picker...the nuclear medicine company? 
Picker...the ultrasound company? 


[No.] 


Broadly speaking, your business is diagnostic visual- 
ization. So is ours: And although we are still much 
more “x-ray” than anything else, we've dropped that 
word from our name. We now define our role in the 
broader sense: to help provide diagnostic information 
regardless of which visualization technique(s) you 
wish to use. So, despite the fact that we are indeed 
an x-ray company, a nuclear medicine company, and 
an ultrasound company, we'd rather view ourselves 
as "the diagnostic imaging company." 

So what can this mean to you? Fundamentally, 
it means that one company is expert in these several 
areas and is able to work with you in satisfying your 
needs in one or all imaging techniques. Instead of 
fragmented responsibility shared by several organi- 
zations, one company can accept the total responsi- 


bility for the functional effectiveness of your diagnos- 
tic visualization systems. This factor alone can serve 
to reduce the frustration, time, and expense of deal- 
ing with multiple suppliers. And a single company— 
defining its role in the broadest terms—is likely to 
view its responsibilities to its customers in the broad- 
est possible terms also. Picker certainly does. 

Now the inevitable offer. We'll happily assist 
with any radiology problem, or with the establishment 
or expansion of a nuclear medicine department, or 
with basic information about ultrasound techniques 
or equipment—or with anything else that concerns 
you about these diagnostic visualization techniques. 
Simply contact your local Picker representative or 
drop a line to Picker Corporation, 595 Miner Road, 


Cleveland, Ohio 44143. 
PICKER 
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important 
notice to all 


Dynacamera 2 
owners. 


(And anyone else interested in a scintillation camera.) 











Whether you now have a Dynacamera 2—or just contemplate the purchase of a scintillation 
camera—we have news for you. And an offer. 

The Dynacamera 2 is now being widely used for an impressive variety of both static and 
dynamic studies. Picker is working with many of the institutions using Dynacamera 2 and is 
assembling a collection of “application data sheets" showing the versatility and usefulness of 
this instrument. These data sheets outline in detail the techniques currently being used for many 
important studies including: static views of brain, lung, liver, thyroid, and kidney; dynamic 
function studies of brain, heart, lung, kidneys. 

We want all Dynacamera 2 users to see what others are doing, and we also want all 
prospective scintillation camera owners to be fully familiar with the capabilities of this impressive 
device. Accordingly, fill in the coupon below so that we can fill you in. Or, write Picker 
Corporation, 333 State Street, North Haven, Connecticut 06473. Thank you. 


guum m m CU AL UM eee eee eee 
Picker Corporation, 333 State Street, North Haven, Connecticut 06473 


Please send the Dynacamera 2 applications data sheets. 


Name 
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Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Contributions may be sent in foreign languages and will be translated if found acceptable. Original 
articles must be submitted in fina/ form. They are published with the understanding that they are contributed 
exclusively to THE AMERICAN JOURNAL or RoENTGENOLOGY, RADIUM THERAPY AND NucLEAR MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty offprints are furnished without charge to authors. Additional offprints (up to 200) and reprints (un- 
limited) may be purchased according to a scale of prices that accompanies galley proofs. As soon as each 
issue is printed, the type is destroyed except for offprint or reprint orders in hand. These orders must be 
returned with corrected galley proofs to the Editorial Office. 

Correspondence regarding subscriptions, advertisements, and other business relating to THE AMERICAN 
Journat or RoeNTGENOLOGY, RADIUM THERAPY AND NucLEAR MzpiciNE should be addressed to Charles C 
Thomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois 62703. (All requests to be submitted 
in writing.) 





Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
on each sheet of manuscript. Tabular materials should be typed on separate sheets; likewise bibliographical 
liste, footnotes, etc. The use of abbreviations should be avoided in the text. 

Drawings and charts for reproduction should be made in black (never in blue). Photographic prints of films 
or slides on glossy paper produce the best half-tones. The photographic prints should be no larger than 6X8 
inches, should have no handwriting, lettering or other indelible signs (except professional arrows) on them, 
and should be unmounted. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of eacA one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
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of the article; name of the periodical; year, volume and pages. It is requested that the authors use the follow- 
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The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
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often omitted. 
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Simple, specific, 
palatable 


preradiographic 
bowel evacuant , 


One step preradiographic bowel 
prepping with X-PREP Liquid 
simplifies procedure for the 
patient. NO need for complicated 
regimen of tablets, suppositories 
and enemas. NO need for 
overhydration which may be 
undesirable in some patients. NO 
need to stop antacid therapy. 


One dose — 212 fluid ounces— 
of X-PREP Liquid cleanses the 
bowel effectively. Lower bowel 
peristalsis is induced through 
virtually colon-specific 
stimulation of the intrinsic 
peristaltic mechanism. 


One bottle of palatable X-PREP 
Liquid is usually enough to 

achieve a clean colon, without 
residual oil droplets that may 

occur with castor oil. In the 

majority of cases, good-to-excellent 
visualization has been obtained without 
enemas.” Patient acceptance is generally good. 
*References available on request. 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


© COPYRIGHT 1970, GRAY PHARMACEUT 
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Prep with X-PREP Liquid 


One step-one dose-one bottle 












HOW TO 
AVOID 


AFTER 
AFTER 











Turn to Fleet® for prefilm colon cleans- 
ing To help assure diagnostic films the 
first time, without retakes, use FLEET® 
PHOSPHO®-SODA (one hour before eve- 
ning meal), FLEET® BAGENEMA (at bed- 
time) and FLEET® ENEMA (the morning 
of the examination). 


Advantages for the patient. PHOSPHO- 
Sopa works within the hour when taken 
before meals, virtually without discom- 
fort or irritation. FLEET BAGENEMA (com- 
plete with liquid castile soap packet, 
prelubricated rectal tip and large ab- 
sorbent pad) makes the large volume 
enema exceptionally convenient: noth- 
ing to assemble, nothing to clean. Just 
fill, hang, use and discard. FLEET ENEMA, 
completely disposable and ready to 
use, works within 2 to 5 minutes with- 
out pain or spasm. 


Advantage for you. A clean colon avail- 
able for capture on film. 


Warning: Frequent or prolonged use 
of enemas and laxatives may result in 
dependence. Take only when needed 


or when prescribed by a physician. Do 
not use when nausea, vomiting or ab- 
dominal pain is present. Caution: Do 
not administer to children under two 
years of age unless directed by a 
physician. 





Fleet” 
Phospho -Soda 


Fleet^ 
Bagenema 


: 
Fleet DA 


pharmaceuticals 


C. B. FLEET CO., INC 
Lynchburg, Va. 24505 


8 ways 
EIMAC's 


new X-ray tubes 
Smoother running: excel 


Eimac's special process 
for coating and lubricating 
the bearings plus a compu- 
ter-selected bearing /shaft 
combination moves the 
critical speed beyond 
operational levels. 


Higher vacuum: 

Less gas means better 
performance and longer 
life. Ultra-high vacuum 
pumps, special high-tem- 
perature glass and extra 

vacuum/heat treatment 
of target allow Eimac to 
= , 
r achieve improved level. 







Faster starting: Greater electrical stability: 
Optimum use of flux Improved design of cathode 
patterns in rotor generates assembly minimizes the effect of 
high starting torque. conductive deposits on bulb. 
Rugged construction: High workload target: 
Eimac's new tubes can absorb Exposure totals up to 240,000 heat 
twice as much shock as regu- units are easily performed. Cooling is 
lar tubes. The metal end seal fast because of large target area and black 
reduces shipping breakage body coating. Laminated tungsten-rhenium- 
and extends high-speed, molybdenum target results in increased radiation 
high-power life. efficiency. 


Excellent manufacturing: 
Eimac has long been a leader in produc- 


Cooler running: ing high-power, high-frequency tubes for 

Long, restricted heat path commercial and military communications 
from target to bearings results in systems. The capability gained during 35 
up to 200°F reduction in running years of manufacturing electron tubes for 
temperature of bearings. Black Critical applications is now being applied to 
coated rotor radiates heat out of building long-life X-ray tubes. Eimac now 
tube body, away from bearings. offers four tube types for new and replace- 


ment tube requirements. 


4 For detailed information, contact 
Eimac, 1678 Pioneer Rd., Salt Lake 


division City, Utah 84104, (801) 487-7561. 
varian 
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. 
Here's the best way to organize |! n t ae : 
your spot films for display and | | 
filing — with Radx spot film | P.O.Box 19164, Houston, Texas 77024 | 
holders. They're available in | 99d semples and prices of C 70mm | 

70, 90 and 105mm sizes, perfectly ! EMI 
transparent and easy to handle. | | 
So forget fingerprints and | "?"* | 
misfiling and spot film confusion. | institution ! 
Get Radx spot film holders by the | 
carton or case. Send the coupon | “°°! Address or P.O. Box | 
for prices and samples, or phone | c —— | 
(713) 468-9628. | , | 

| Zip | 
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In ultrasound, like anything else, 
it pays to start with the biggest line. 


Finally. We're ready to kick it 
off. Here at Profexray we've 
known for several years that 
ultrasonic equipment should be 
the next item in a line that's 
already the broadest in the 
industry. But we decided long 
ago that we couldn t be both 
first and best in ultrasonics. So 
we ve been waiting and 
watching and working. 


And now, at least, we're ready 
to be best. 


The new Profexray line of 





ultrasonic gear is complete — 
more complete than any other. 
It includes compound-contact 
and linear scanner systems, a 
complete system for 
echoencephalography, a 
choice of unique, modular 


Sonoscopes', dynamic strobes, 


a persistency storage monitor, 
and an enormous variety 

of recording devices, 
supplementary and 

accessory equipment. 


It's by far the 










biggest line available today. All 
the components are matched — 
with many performing dual or 
even triple functions. The line 
comes complete with 83 
service offices—nationwide — 
to back it up. And with our 
carefully trained people ready 
to coach your people. 


When you call your local 
Litton/Profexray office to talk 
about ultrasonography, be 
sure of one thing: You ve 
picked areal winner. 
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Toshiba. 


The x-ray company 
that says, 

‘If you want it done 

right, do it yourself. 






Not that we always do. But it seems we're the only ones in this business big enough to : 
afford that luxury. Toshiba is the only x-ray company in the world who can build a complete 
radio-therapy department from just our own equipment. 

Even we didn't realize that, until we recently started doing business in the U.S. And we bet 
even you didn't know that Toshiba was the first to develop an automatic 
isodose curve plotter. Or that we offer a beam-shaping collimator for 
mega-voltage units. Or that we make an axial-transverse body 
sectional device that allows you to keep a patient in a horizontal 
position. And we're told we have more x-ray design engineers on 
staff than all of the U.S. manufacturers put together. 

So, maybe you and Toshiba should get together. It's much easier now, 
than before. Because now the Profexray Division of Litton Industries is 
handling our complete line of radiation therapy and diagnostic 
equipment throughout the U.S. 

If you'd like to think about single-source responsibility for 
radio-therapy equipment, we have a suggestion for you: 

Get to know Toshiba. 


Toshiba 





TOSHIBA INTERNATIONAL CORP. 


provides 


visualization without 
radiation. 


[Isn't that reason enough to learn more?) 





Why would a company like Picker—leaders in radiology and nuclear medicine—become a basic 
supplier of ultrasound equipment too? Simply because we became convinced that ultrasound can 
often supplement and reinforce (or even replace) other diagnostic visualization methods. Without 
radiation. We'd now like you to see the kind of information that convinced us that diagnostic 
ultrasound is an important new imaging technique. Just complete the coupon or write to 
Picker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 


Picker Corporation 

595 Miner Road 

Cleveland, Ohio 44143 

|_| Please send basic information on diagnostic ultrasound. 

| ] Please send data on Picker's ultrasound equipment. 

| | Please have a Picker representative call me for an appointment. 


Name - AXES ———RÓ ee 





Title _ 

















Department | . - uM 
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Phone , 
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Siemens 


A three billion dollar name in quality products. 
Siremobil 2: Sharp radiography. Versatile fluoroscopy. 
In a highly maneuverable mobile unit. 





Siremobil 2 is a mobile radiography/ 
fluoroscopy unit uniquely suited for emergency 
Case diagnosis, surgery and orthopedics. 

It is extremely compact and weighs only 
418 lbs. making it especially convenient for 
use at operating tables and in emergency case 
work. Precision balancing makes it easy to move. 

With its two-pulse generator, it has an 
output never before available in a mobile image- 
intensifier unit. This increased output significantly 


reduces exposure times, which, in turn, assures 


minimal kinetic blurring 
in radiography. 

Equally important 
to the consistently 
sharp radiography of the 
Siremobil 2 is the focus 
measuring 1.4mm x 
1.4mm. This small focus 
minimizes geometric 
blurring while an elec- 
tronic timer guarantees 
exact exposure times. 
Fluoroscopy is accomplished o on a 0.65 x 
0.65mm focal spot. Remote control assures 
maximum radiation protection for the operator. 

Positive action controls enable the 
operator to quickly position the unit, while the 
17 cm (7") input screen of the image intensifier 
covers a large operating field. This makes it 
possible to centrally position the C arm with 
minimal vertical or swivel movements. In 
addition, a small-field diaphragm is provided to 
increase sharpness of detail and provide better 





contrast in the television fluoroscopic image. 

There are two other Siremobil 2 features 
not found in other mobile units. First, a 
semi-transparent primary diaphragm prevents 
excessive brightness in peripheral areas with 
consequent reduction of television-image con- 
trast. Second, an automatic dose rate regulator 
(ADR) automatically compensates for variation 
in extremity thickness during scanning to 
provide significant savings in dose rate. 

The new C arm design of the Siremobil 2 
e provides the surgeon 
considerable scope for 
his instrumental work 
under fluoroscopic 
control without 
endangering sterile 
conditions. In fact, this 
unique C-arm construc- 
tion makes possible for 
the first time a sterile 
covering without 
impaired flexibility. At 
all settings the C-arm can be tilted beyond 
the customary 90° rotation to 115° 

The applications parameters of the 
Siremobil 2 are considerably extended by a 
collection of well-designed accessories. 

All are now available through your Siemens 
representative. 

For details, contact your Siemens 
representative or Robert MacKinnon, Siemens 
Corporation, 186 Wood Avenue South, Iselin, 
New Jersey 08830. (201) 494-1000. 





Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 





With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- IX 
ally no irritating radiopaque residue to produce foreign-body SH AUEHANE 


reactions, yet it provides the viscosity needed for adequate «sch cc contains: 
visualization. sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 B 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 








ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY O8869 


AECL's Cobalt 60 Teletherapy 
Units - A world-wide reputation 
of outstanding performance 
and dependability. 


\ ; ; ‘ag 
e Atomic Energy of Canada Limited e Commercial Products 


/ P.O. Box 93- Ottawa • Canada 


Telephone 613/836-2790 » Cable ‘Nemota’ « Telex 013-462 








Lung scanning? 


All macroaggregated serum albumins 
are not the same. Macroscan-1 31 


offers all 5 of these benefits: * 


* Uniformity of particle size distribution 


Minimal free iodide 


Macroscan-131 is aseptically prepared and non-_ 


pyrogenic. It is ready to use and should not be 
heated prior to use. | 


INDICATIONS: For scintillation scanning of the 
lungs to evaluate total, unilateral, and regional 
arterial perfusion of the lungs. 


WARNINGS: Radio-pharmaceutical agents 
should not be administered to pregnant or lac- 
tating women, or to persons less than 18 years 
old, unless the information to be gained out- 
weighs the hazards. There is a theoretical haz- 
ard in acute cor pulmonale, because of the tem- 
porary small additional mechanical impediment 





Superior manufacturing technique (supernatant is removed _ 
in the manufacturing process) $». 


Safety (no recorded reactions to date in thousands of scans) 
Cost (lowest of the 3 leading products) 


to pulmonary blood flow. The possibility of an 


‘immunotogieakresponse to albumin should be 


kept in mind when serial scans are performed. 
If blood is withdrawn into a syringe containing 
the drug, the injection should be m nout 
delay to avoid possible clot formation. 


PRECAUTIONS, ADVERSE REACTIONS: Care 
should be taken to administer the minimum dose 
consistent with patient safety and validity of 
data. The thyroid gland should be protected by 
prophylactic administration of concentrated io- 
dide solution. Urticaria and acute . 

cor pulmonate, possibly related to C) 

ro: 

the drug, have occurred. 009249 


M AC ROSCA N -1 31 AGGREGATED RADIO-IODINATED (157) ALBUMIN (HUMAN) 


Each milliliter contains 1 to 3 mg. aggregated human serum albumin labeled with iodine 131, with benzyl alcohol, 0.9%, as preservative. Ra- 
dioactivity is usually between 800 and 1300 microcuries per ml. on first day of shipment. For full prescribing information, see package insert. 


ABBOTT LABORATORIES North Chicago, Illinois 60064 
World's Leading Supplier of Radio-Pharmaceuticals 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


Get it thru vour Skulls? 
FRANKLIN 


Excellent Film Detail 
Easy Positioning 
Accurate Alignment 








This versatile stand is designed for a 
broad range of skull and sinus exami- 
nations, and special studies including 
pneumoencephalography and ventricu- 
lography. In addition, it serves as a sup- 
port unit to regular x-ray facilities, 
handling chests, extremities and erect 
gall bladder views. With the body sec- 
tion attachment, it provides for both 
erect and recumbent tomographic 
studies. 


FEATURES: 


€ Central ray is always centered to the 
film regardless of Bucky or tube angle 
© 360 degree rotation of tube arm and 
Bucky, independently or together 9 
Centering lines visible from front or rear 
of Bucky * Drop-away Bucky to accom- 
modate tables, stretchers and other 
auxiliary equipment * Tunnel and cas- 
sette shifter for two exposures per 8 by 
10 film @ 44-inch elevation range from 
30 inch minimum to 74 inch maximum 
€ Double diaphragm cone with three 
interchangeable diaphragms 


Call your x-ray equipment supplier or 
write direct for more information. 


E - e Products for 
7 Better Health 
SYBRON CORPORATION from Sybron 

111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 





RP POLYESTER TYPE Il 
A high-speed film for spe- 
cific uses requiring mini- 
mal exposure techniques. 


RP POLYESTER TYPE | 
A general purpose, medium 
speed X-Ray Film with 
short scale contrast and 
Clarity of base. 


RP POLYESTER TYPE Ill 
A long scale X-Ray Film 
designed to record the 


most subtle detail. 


PROFESSIONA 
PROCESSOR SER 


OTHER SPECIALIZE 
PRODUCTS 
SCOPIX (Photoroent 
Film); OSRAY (Non-Sc 
Film); CURIX COPY FI 
RP Unipac (Direct E 
sure Film). 





AGFA-GEVAERT 


Medical X-Ray Film 


is distributed exclusively by 


LOW X-RAY CORPORATION 
1290 Broadway, New York, New York 10001 


Sales Offices and Warehouses throughout the United States 





If you know 


get to know 


RIOSORB-125 
——— 





Triosorb-I25 T-3 Diagnostic Kit Tetrasorb-125 T-4 Diagnostic Kit 


The in vitro test unmatched for An improved, simplified method for 
reproducibility, convenience and accuracy. measuring total serum thyroxine with 
diagnostic accuracy equal to or better than 
any currently used measures of thyroid 
function. Unlike other tests, exogenous 
iodines don't affect Tetrasorb® results. 


Reproducible. Over 15 million tests 
conducted over the past eight years have 
made Triosorb® the standard of T-3 tests. 


Convenient. The disposable Triosorb? Kit is 
ready for immediate use at room temperature 
making it one of the simplest, most 
convenient thyroid function tests available. 


Accurate. Approximately 15 drugs and 
conditions produce misleading Triosorb®-T-3 
test results, compared with over 200 factors 
which affect PBI. 


* Also available as Triosorb®-131. 





one of these, 





The T-7value completes With LOGIC’ 

the thyroid profile. your final step is as easy as I, 2,3. 

It’s the Abbott method for determining the 1. Establish a baseline. 

in vitro free thyroxine index. Pre-set count for 10,000; read the re- 
T-7 is not a test but a numerical value FS S MSI. eo Ae ES 
derived from the multiplication of T-3 and 2. Take a post-wash reading. 

T-4 test values. Because it is a product of Pre-set timer for the baseline established 
two other numbers, the 7-7 va/ue will move in step 1. 

only when both the T-3 and T-4 values move 3. Read the percentage uptake directly 


in the same direction. There are only two from the NIXIE tubes. 
physiological conditions which cause this to 


LOGIC™ provides direct ratio readout in 
occur, hypothyroidism and hyperthyroidism. P 


à » percentage. 
With the exception of those patients receiving 
liothyronine or d-thyroxine therapy, No conversions or calculations needed. 
all other factors which affect thyroid function Minimal chance for error. 
tests will cause the T-3 and T-4 values to 
move in opposite directions, and the 
T-7 value to remain in the normal range. ABBOTT LABORATORIES * North Chicago, Illinois 60064 
When you provide the Abbott T-3, T-4 and Radio-Pharmaceutical Products Division 


World's Leading Supplier of Radio-Pharmaceuticals 
Vertretung fur Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


T-7 values you furnish a complete thyroid 
profile with unparalleled clinical accuracy. 


TM—Trademark 14247 


MPORTANT: 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
Elroy 
INC. 


34 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States .. . and 
we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 


our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 


we offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give . . . Maximum 
Market Prices. 


DONALD McELROY, INC. 
9573 william street 
rosemont, illinois 60018 


Please send me COMPLAN TODAY. 

















YOU'RE 
WHISTLING 
IN THE 
DARK... 


DiRi derr 


IF YOU 

THINK THAT 
HEART DISEASE 
AND STROKE 

HIT ONLY THE . 
OTHER FELLOW'S 
FAMILY. 





GIVE... 


so more will live 


HEART AP 
FUND \ | 
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If your Xrays 





arai 


ma 
bowel evacuant 
isnt either. 





Maybe you should be using 
ROENTEN.” 

For, while no one regimen 1s 
right for every patient, ROENTEN does 
provide some distinct advantages over 
other bowel evacuants. 


ROENTEN is made from natu- 
rally-occurring senna. Its action is 
gentle and predictable. It works within 
6 hours to produce a well-formed stool 
with little associated griping. And it 
doesn’t require the use of additional 
cathartic agents. 


ROENTEN permits good visual- 
ization free of oil droplets and/or fecal 
material.With a clean bowel,the usual 
result of ROENTEN administration, the 
need for repeat enemas and 4 
exams is greatly reduced. 

ROENTEN, purified 


senna leaflets, is a chocolate- f 
flavored powder which mixes 


p 
e your 








a Tema wd Louis, Missouri 63160 
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erfect, 








readily with water or milk into a pleas- 
ant-tasting drink. An advantage your 
patients will definitely appreciate. 


So if your X-rays aren't what 
you want them to be, ask your 
Mallinckrodt representative about 
ROENTEN. It could make your job a lot 
easier. 

ROENTEN, 2-gram & 3-gram 
strength. 

Contraindications: The usual 
contraindications for catharsis are also 
contraindications for ROENTEN. Not to 
be used when abdominal pain, nausea, 
vomiting or other symptoms of appen- 
dicitis are present. 


Roenten 


(senna) 
manufactured for 


Mallinckrodt Chemical Works 





What could be more natural? 


Nothing in the rules says we can't win the film processor 
game by putting an extra player on the floor. 





You may have seen our star construction. But with only Particularly when you look 


performer—that90-second/ half the per-hour film at the rest of the team. With 
317 -minute film processor capacity of our leader. As a sheaf of lease-purchase- 
we introduced about three you might expect, little buyback arrangements. Our 
years ago. For half the price brother also goes for half own, proved chemistry. 

you expected to pay. Well, the price of our already And 83 service offices— 
it’s been unbelievably half-priced processor. nationwide—to make it all 


successful. It’s proved itself 
at least as dependable, as 
rugged, as consistent in 
thousands of installations 


pull together. Ask your 
local Litton/Profexray 
office for details on the 
leading film-processing 


So now for the first time, 
you have a choice. You can 
fit processors into your 
department, instead of 


us any Prorat YON un having to build a department system. 

buy for twice the price. around your processor. All After all, it makes sense to 
And now, we've added without spending any more back the team that's ahead. 
that film processor's little money. Little brother's 


brother to the team. Same going to be a winner. 
engineering. Same rugged - 
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DIVISION OF LITTON INDUSTRIES 
515 East Touhy Avenue, Des Plaines, Illinois 60018 





For drip infusion 
urography you need more 
than just the bottle... 











WINTHROP 
provides everything 
in one neat package 
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HYPAQUE SODIUM 25% 
Brand ot SODIUM DIATRIZOATE, USP 
300 ml. DISPOSABLE UNIT 








| Winthrop | Winthrop Laboratories, New York, N.Y. 10016 | See following page for brief summary of prescribing information. 


TAN a 






Insert: Insert spike of infusion 
set into stopper of 300 ml. bottle. 


PRECAUTIONS 

Before a contrast medium is injected, the patient should be questionec for a 
history of allergy. Although a history of allergy may imply a greater than 
usual risk, it does not arbitrarily contraindicate the use of the medium. 
Premedication with antihistamines to avoid or minimize possible allergic 
reactions may be considered. Benadryl? (brand of diphenhydramine hydro- 
chloride) however, may cause precipitation when mixed with Hypaque sodium. 
The intravenous injection of 0.5 ml. to 1 ml. of the contrast medium approxi- 
mately 15 minutes prior to infusion of the full dose is frequently used in an 
effort to detect patient sensitivity. The absence of a reaction to this test 
dose is not entirely reliable for predicting the patient’s response to the full 
diagnostic dose. Severe reactions, including fatalities, have occurred with a 
test dose as well as with larger doses. Adequate facilities for treating severe 
reactions should be available. 

Caution is advised in patients with severe cardiovascular disease and in 
patients with a history of bronchial asthma or other allergic manifestations 
or of sensitivity to iodine. 

Contrast media have been shown to promote the phenomenon of sickling 
in individuals who are homozygous for sickle cell disease when the material 
is injected intravenously or intraarterially. 

In myelomatosis, urography should only be performed with caution. If a 
weak protein-binding agent such as a diatrizoate is used for the procedure 
it is essential to omit preparatory dehydration, administer fluids, and attempt 
to alkalinize the urine. 

The results of PBI and RAI uptake Studies, which depend on iodine estima- 
tions, will not reflect thyroid function for up to 16 days following adminis- 
tration of iodinated urographic media. However, function tests not depending 
on iodine estimations, e.g., T, resin uptake or direct thyroxine assays, are 
not affected. 

Immediate adverse reactions to drip infusion pyelography have not been 
reported to occur at a higher frequency or greater severity than with routine 
excretory urography. However, sequelae of this procedure are possible some 
hours after the examination. Drip infusion pyelography imposes not only a 
sudden osmotic load, but also may present as much as 160 meq. of sodium 
(3.7 Gm.) to patients with established, decreased glomerular filtration and 
renal tubular damage. In addition, these patients may also have coexisting 
or associated cardiovascular disease. Therefore, the possibility of the de- 
velopment of congestive heart failure hours after the procedure should be 
considered. 

Because of the possibility of inducing temporary suppression of urine, it is 
wise to allow an interval of at least 48 hours to pass before repeating drip 
infusion pyelography in patients with unilateral or bilateral reduction of 


normal renal function. 
Prepnaratoarv dehvdratinn nr ahdaminal eamnraoceian mau nat ha sarazini 


Infuse: Infuse into an antecubital 
vein over a period of 3 to 10 
minutes. 


HY PAQUE SODIUM 25% 


Brand ot SODIUM DIATRIZOATE, USP 


Sterile Aqueous Solution 


300 ml. DISPOSABLE UNIT 


recautions 
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Discard: Discard entire unit when 
infusion is completed. 


in infusion pyelography. In infants and young children and in azotemic pa- 
tients, especially those with oliguria, dehydration is considered dangerous. 


ADVERSE REACTIONS 
Reactions accompanying the use of contrast media may vary directly with 
the concentration of the substance, the amount used, the technique used, 
and the underlying pathology. 

Adverse reactions, usually of a minor nature, have occurred in 10-14 per 
cent of patients who have received Hypaque intravenously. Reactions due to 
technique include hematomas and ecchymoses following extravasation from 
the vein, and pyrogenic reactions. Hemodynamic reactions include vasodilata- 
tion with flushing, hypotension and, rarely, vein cramp or thrombophlebitis. 
Serious cardiovascular reactions include rare cases of Cardiac arrhythmias 
(e.g., ventricular fibrillation), shock, and cardiac arrest. Transient proteinuria 
may occur occasionally following the injection of radiopaques and, rarely, 
oiiguria and anuria (renal shutdown) have been reported as a secondary effect 
of a hypotensive reaction. Allergic reactions include asthmatic attacks, nasal 
and conjunctival symptoms, dermal reactions such as urticaria and, rarely, 
anaphylactic shock, sometimes with fatal outcome. Severe reactions may also 
be manifested by signs and symptoms relating to the respiratory system 
(dyspnea, cyanosis, pulmonary or laryngeal edema), or to the nervous system 
(restlessness, confusion, or convulsions). Other reactions include nausea, 
vomiting, excessive salivation, anxiety, headache, and dizziness. Infrequently, 
"iodism" (salivary gland swelling) from organic compounds appears two days 
after exposure and subsides by the sixth day. 


DOSAGE AND ADMINISTRATION 
The recommended dose is calculated on the basis of 2 ml. of Hypaque sodium 
25 per cent per pound of body weight. The average dose of the solution for 
adults is 300 ml.; for optimum results, a minimum dose of 250 ml. should 
be used. A maximum dose of 400 ml. is generally sufficient for the largest 
of subjects. 

The solution is administered intravenously through an 18-gauge needle 
over a period of three to ten minutes. Pyelographic films are taken at 10, 
20, and 30 minutes from the beginning of the infusion. Early 2, 3, 4, and 5 
minute films are obtained when indicated for the evaluation of hypertension. 
Nephrotomographic sections are best taken just at the end of the infusion, 
and voiding cystourethrograms when desired are usually made at 30 minutes. 


HOW SUPPLIED 
Bottles of 300 ml., with and without an intravenous infusion set. 


PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


Mimthrap 
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or any of these reasons, there’ 
something you should know. 


we reasons: have Departments of Nuclear Medicine. And it’ 
Your hospital lacks people trained for it. probably safe to assume that all of these smalle 
Your hospital has no space for it. hospitals also faced—and overcame—problems 


Your hospital has no money for it. akin to those listed above. 
You are not licensed for it. 
You have no time for it. 


What you can do: 

We'd like to show you how other hospitals (and 
at you should know: even small private clinical laboratories) have 
ker Nuclear—the largest company in nuclear handled the problems of starting a Department 
dicine—has set up 2 program to help cope Nuclear Medicine. Just complete the coupon bé 

* the problems of getting into this field. That or drop a line to Picker Corporation, 333 State 
se problems are soluble even for smaller Street, North Haven, Connecticut 06473 and a$ 

*itutions is evident from this statistic: there are for file number 260. 

wy 700 hospitals with fewer than 200 beds that 


: PICKER 


Picker Corporation, 333 State Street, North Haven, Connecticut 06473 


|] | would like to know how others have solved the problems of establishing a Nuclear 
Medicine Department. Please have your representative call me 
(or LLL —) fer an appointment. 


name & title 





* [Please send relevant small hospital case histories and other information on starting 
a Department of Nuclear Medicine. 


Name 
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Title 
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Institution 





Address 
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E 0 39 MeV. D,:7 kW. 
For research and therapy. With one Clinac: 





Varian's Clinac 35 provides new opportunities for 
high dose-rate, multi-modality radiotherapy and for 
high-power research in isotope production, pulse 
radiolysis, or materials irradiation. 

With the Clinac 35, radiotherapists can routinely 
select X-ray energies of 8 and 25 MV, and electron 
energies from 7 to 28 MeV. Photon dose rates go as 
high as 1,200 r/m/m. In the research mode, the 
Clinac 35 can generate a high-power straight-ahead 
beam with up to 7 kW of average beam power. 

The Clinac 35 is pushing several frontiers in medi- 
cine. Yet, with all of its features, this linear accelerator 
has everyday practicality. It occupies less floor 
space than a betatron, but rotates isocentrically 
through a full 360°. And it offers the reliability of per- 
formance long associated with Varian's Clinac 4 and 
Clinac 6 models. 

With more than 70 Clinacs in daily use, Varian is 
serving the radiotherapy field worldwide. For detailed 
information on the Clinac 35, contact Varian Radia- 
tion Division, 611 Hansen Way, Palo Alto, California 
94303, tel. 415-326-4000; Springfield, 

New Jersey, tel. 201-376-6632; Hous- 

ton, Texas, tel. 713-781-7878; Euclid, 

Ohio, tel. 216-261-2115; Fabrik- à 
sparken 33, 2600 Glostrup, Denmark. . Marian 


radiation 
division 


Varian Clinac 35- -Power to Spare 
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s 
that Sakura 90-second f 


as well as develope 
matic processor. “H 
with its versatility. : 


“The great thing about Sakura polyester film is it con: 








sistency," reflected the man of steel. “Some days my 


X-Ray vision isn't quite up to par — there's always some 
nut who finds a piece of cryptonite, comes within range — 
and zonk there goes my vision," he added darkly. “But 
with Sakura film you've got dependability. Box after box 
the consistency is there." 


"My instantaneous chemical and sensitometric analysis 
also reveals good contrast, very low base fog and good 
speed," said the red-caped expert, brightly. "Besides," he 
said, “with Sakura film you've got a tangible record—some- 
thing you don’t’ get with X-Ray vision," he fleetingly con- 
cluded as he turned to leave. 

And immediately headed for the nearest telephone booth. 


Sakura X-Ray film is distributed exclusively by Keuffel & 
Esser X-Ray, Inc., 20 Whippany Road, Morristown, New 
Jersey 07960. Write for complete details. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 









Exclusive Distributors 
Western Hemisphere 





GAF 


film & 
chemicals 





We start at the very beginning. We're strong 
in organic and physical chemistry andi in the 
precise and complicated 
reactions that make up the 
photographic process. 
We're a major supplier of 
speciality chemicals to the 
food, drug and 
cosmetic fields, 
so we make 
things to exact- 
ing standards... | 
our own specifications and FDA. 


We're famous for dyes and 
pigments, and it's this technology 
that goes into our unique color- 
coded Liquamat’90 chemicals. 




























Our photographic films include a 
high-speed security motion picture 
film that meets tight federal stan- 
dards, a black and white film that 
works under almost any lighting 

conditions, and the world's 
fastest color film (ASA 500). 


For the radiologist, this means 


t= there is acom- 
WE; plete chemical & 
x2 film technology 

A underlying our 
superior X-Ray 
chemicals and films. 
Challenge us today. 
We can prove it. 
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NECROTIZING ANGIITIS ASSOCIATED 
WITH DRUG ABUSE* 
By MORDECAI HALPERN, M.D.,t and B. PHILIP CITRON, M.D.£ 
LOS ANGELES, CALIFORNIA 
ECENT angiographic observations are found most often in the kidney, pan- 


have demonstrated that a necrotizing 
angiitis having the clinical and histopatho- 
logic characteristics of periarteritis nodosa 
is associated with drug abuse.’ This serious 
disease has not been previously recognized 
as a medical sequela of drug addiction.*:! 16 


CLASSIFICATION AND PATHOLOGY 


Necrotizing angitis Is an appropriate 
collective term for several pathologic con- 
ditions characterized by a primary inflam- 
mation and necrosis of vessels.!:15:21,22,25 The 
group includes: periarteritis nodosa, hyper- 
sensitivity angiltis, allergic granulomatous 
arteritis, rheumatic arteritis and the arteri- 
tis of collagen disease, temporal arteritis, 
and the arteriolar necrosis of malignant 
hypertension. The addition of the necrotiz- 
ing angiitis of drug abuse into this classifi- 
cation is felt to be justified. 

Pathologic and roentgenologic differen- 
tial diagnosis involves periarteritis, hyper- 
sensitivity angiitis and arteriolar necrosis 
of hypertension. The lesions of periarteritis 


creas, mesentery, gastrointestinal tract and 
muscles. They are rarely found in the 
spleen and pulmonary vessels but may in- 
volve the bronchial arteries. Usually the 
pathologic process begins as edema and 
acute inflammatory exudate in the intima 
of small and medium sized muscular arte- 
ries. Separation planes in the wall of the 
vessels may cause narrowing of the lumen. 
The destructive process has a predilection 
for vascular bifurcation sites, appearing in 
the hilar areas of the viscera and in the 
mesentery near its attachment to the in- 
testine. Thrombosis and small aneurysms 
develop as a result of the acute inflamma- 
tory reaction that spreads through the wall 
of the vessel causing fragmentation of the 
internal elastic lamina. The vasculitis pro- 
gresses to a chronic phase with granulation 
tissue and fibroblastic proliferation. The 
resulting lesions are collagenized scars; 
nodules are created in the wall of the vessel 
and obliteration of its lumen may result. 
Lesions produced in the gastrointestinal 


* Presented at the Eighteenth Annual Meeting of the Association of University Radiologists, Lexington, Kentucky, April 29-May 1, 


1970. 
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lic. 1. Periarteritis nodosa. This 43 year old male 
was in good health until 6 months before his 
death. His illness was characterized by swelling 
of his legs, weakness, fever, synovitis of his knees, 
wrists and proximal interphalangeal joints, periph- 
eral neuropathy and a weight loss of 52 pounds. A 
muscle biopsy demonstrated focal arteritis con- 
sistent with active periarteritis nodosa or rheuma- 
toid arteritis. 

Selective renal arteriogram, left kidney. Mul- 
tiple microaneurysms (arrowheads) are present. 
The contour of the interlobar arteries is irregular 
and a diminution of number is apparent. The 
renal cortex is irregular. 


tract may be infarcts of the liver, pancreas 
or intestine. Hemorrhage, ulceration and 
perforation of the intestinal wall can oc- 
cur.*? These pathologic features of ne- 
crotizing angiitis are discernible at the time 
of arteriography (Fig. 1). The histopathol- 
ogy and arteriographic features of drug 
abuse angiitis appear to be indistinguish- 
able from periarteritis nodosa. 
Hypersensitivity angiitis is an acute 
necrotizing inflammation which involves 
small arteries and often venules. The re- 
action is intense and frequently causes 
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pneumonic foci. The spleen is commonly 
involved. It is most characteristic in the 
heart and lungs and, in contradistinction to 
periarteritis nodosa, it is rare in the intes- 
tine. The lesions of hypersensitivitv vascu- 
litis are all about the same age, whereas the 
coexistence of acute, chronic and healed 
lesions 1s a hallmark of periarteritis. 

Inflammatory reaction is minimal or ab- 
sent in the arteriolar necrosis of malignant 
hypertension. The necrosis is usually not 
considered to be fibrinoid in character 
and, as a result, some pathologists do not 
consider this process to be a primary vascu- 
litis.” It is not difficult to distinguish from 
periarteritis associated with severe hvper- 
tensive renal disease. 


CLINICAL SYNDROME 


The clinical syndrome of drug abuse 
angiltis 1s strikingly similar to that of peri- 
arteritis nodosa with severe renal, gastro- 
intestinal and cardiac involvement. The 
clinical manifestations depend upon the 
intensity of the reaction, the distribution 
and location of the lesions as well as the 
duration of the disease. The persistence of 
the etiologic agent in the body appears to 
bear on the progress of the disease. Pan- 
creatitis, renal failure, pulmonary edema, 
peripheral neuropathy, arthralgias and 
myalgias have been common. The drug 
abuse patients have also shown a deterio- 
ration of visual acuity, apparently due to 
retinal angiitis. Hemolytic episodes that 
are not understood at this time have been 
noted. Fever, malaise, weakness and loss of 
weight reflect the systemic nature of the 
disease. Renal failure, hypertension, ab- 
dominal pain, liver dysfunction, appendi- 
citis, pancreatitis, synovitis, and/or re- 
current pulmonary edema have all been 
observed in the drug abuse patient. 


MATERIAL AND METHOD 


This angiographic study of medical 
complications of drug abuse involves 21 
male and g female patients ranging from 19 
to 56 years of age. The duration of drug use 
varied from 3 months to 20 years. Angio- 


Vor. 111, No. 4 
graphic studies were performed on patients 
presenting with clinical signs and. symp- 
toms of angiitis and some asymptomatic 
drug users chosen at random. As a control, 
other persons who had used heroin, cocaine 
or marihuana exclusively were studied. 
The usual patient had employed a wide 
spectrum of stimulants, narcotics, hal- 
lucinogens and depressants. Heroin and 
methamphetamine (methedrine), combina- 
tions of these, or combinations of meth- 
amphetamine and lysergic acid diethyl- 
amide (LSD) were used quite routinely. 
Methedrine is often employed to overcome 
drowsiness induced by heroin? and 1s also 
used as a heroin diluent. Barbiturates and 
strychnine may be taken to potentiate the 
effect of heroin. A typical drug history 
may also include oral and/or intravenous 
use of chlordiazepoxide HCl, diacetyl- 
morphine, hashish, meperidine HCI, mesca- 
line, oxycodone HCl, oxymorphone and 
“STP.” Intravenous injections of extract of 
marihuana seeds, milk and wine have been 
recorded. Obviously, resolution of the 
problem of determining a specific etiologic 
agent or agents responsible for the vasculi- 
tis is extremely difficult. It is further com- 
plicated by the contamination of "street" 
and “homemade” drug preparations. 

Bilateral selective renal arteriography 1s 
the first angiographic study performed in 
the investigation of the drug abuse patient, 
since the kidney appears to be the target 
organ of necrotizing angiitis. Following this, 
selective celiac and superior mesenteric 
arteriographies have been done routinely. 
However, when the intrarenal vascular 
pattern has been normal, vascular changes 
in other organs have not been demon- 
strated. Inferior mesenteric and bronchial 
arteriographies are reserved for special 
clinical situations. 

In this series of 3o patients, angiography 
has provided positive evidence of necrotiz- 
ing angiitis in 13 individuals. The diagnosis 
has been confirmed by postmortem histo- 
pathologic material in 3 patients. Ten of 
these 15 individuals admitted to the intra- 
venous use of methamphetamine. The 
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Fic. 2. Drug abuse angiitis. This 24 year old male 
gave a history of at least 125 LSD "trips" during 
a 2 to 3 year period of time. Selective renal arteri- 
ography showed equivocal changes; celiac arteriog- 
raphy was normal. 

Superior mesenteric arteriogram. There is an un- 
usual crowding of the jejunal and ileal branches 
toward the center of the abdomen. Most of the 
jejunal branches present stationary waves (vertical 
arrows). The distal jejunal and ileal branches are 
indistinct and irregular in contour (horizontal ar- 
row). 


daily use of intravenous methedrine over a 
2 vear period culminated in death from 
renal failure in one 19 year old boy. Two of 
the persons with positive angiograms were 
primarily heavy users of lysergic acid 
diethylamide (Fig. 2). 

Equivocal angiographic findings have 
been noted in 8 persons (Fig. 3). In 2, it 
was not possible to determine whether the 
renal vascular changes indicated a primary 
angiitis or subacute glomerulonephritis. 
Nine persons had normal angiographic ex- 
aminations. All of the patients who had 
employed only heroin, cocaine or marl- 
huana were in this category. 


ARTERIOGRAPHIC PATTERN 
OF ANGIITIS 


The characteristic features of the vascu- 
lar pattern of necrotizing angiitis are: (1) 
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hic. 3. Drug abuse angiitis. This 21 year old male was 
admitted to the hospital in a comatose condition. 
A recent history of seizures and the frequent use 
of intravenous methedrine was subsequently ob- 
tained. Carotid arteriography confirmed the clin- 
ical diagnosis of subarachnoid hemorrhage Scat- 
tered small emboli and an associated vasculitis 
were present. 

Left selective renal arteriogram. Minimal vas- 
cular irregularity in the upper pole and midpor- 
tion of the kidney is considered to be insufficient 
evidence for a definite angiographic diagnosis. 


microaneurysms which show a predilection 
for bifurcation sites; (2) indistinctness of 
vessel outlines; (3) segmental luminal ir- 
regularities, 7.e., stenotic segments; and (4) 
obliteration and thrombosis of vessels 
(Fig. 4, 4 and B; 5, 4-D; and 6, A-D). 
The acute inflammatory reaction with 
edema and exudate in the intima of the 
vessel can cause significant narrowing of its 
lumen and indistinctness of its margins. As 
the process extends through the wall of the 
vessel and into the perivascular tissues, 
thrombosis can result and produce abrupt 
vessel terminations. Necrosis of the vessel 
wall with fragmentation of the internal 
elastic lamina permits microaneurysms to 
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form. They are most often seen in the hilar 
areas of abdominal organs, near the mesen- 
teric attachments to the intestine and at 
bifurcation sites along the course of ves- 
sels. In most instances the aneurysms range 
from 1 to § mm. in diameter. They tend to 
retain contrast material during angio- 
graphic study so that their persistent opaci- 
fication during the nephrographic phase or 
capillary-venous phase of hepatic or pan- 
creatic arteriography simplifies their recog- 
nition (Fig. 5, 4-D; and 6, 4-D). Multiple 
radiolucent areas in the same angiographic 
phase is the appearance that is produced by 
the presence of focal areas of necrosis (Fig. 
6, 4-D). The mottled nephrogram of a 
kidney is frequently associated with scal- 
loped irregularity of the renal outline. In- 
volved kidneys usually show a diffuse glo- 
merulitis so that cortical thinning and mini- 
mal changes of arteritis create a pattern 
similar to that of glomerulonephritis. Renal 
biopsy is necessary for differentiation of 
these two entities. The stage of chronic in- 
flammation with granulation tissue pro- 
gresses to that of collagenized scar forma- 
tion in the vessel wall, which causes total 
obliteration of the vessel lumen. The af. 
fected tissue bed will show considerable 
sparsity of vessel branches and areas of 
tissue infarction. It is important to note 
that all stages, acute, chronic and healed, 
of the lesions of necrotizing angiitis are 
usually present simultaneouslv. While mi- 
croaneurysms are the most characteristic 
arteriographic feature, advanced clinical 
disease may be present in the absence of 
visible aneurysms. The vascular pattern of 
periarteritis nodosa and the angiitis of drug 
abuse are indistinguishable roen tgenograph- 
ically. 

Hypertension is a common feature of the 
clinical syndrome and not infrequently is 
the indication for angiographic study. 
Therefore, roentgenographic recognition of 
the vascular pattern of the arteriolar necro- 
sis of malignant hypertension is important 
to differential diagnosis. When this arteritis 
is manifested only by sparsity of vessels, 
obliterations and scattered segmental ste- 
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noses of terminal arterial branches, the 
arteriographic pattern is very similar to 
certain stages of periarteritis. The diagno- 
sis of this disease then requires clinical and 
biopsy confirmation or exclusion. Most 
often the intrarenal vascular pattern of 
malignant hypertension is distinguished by 
dilatation of the proximal renal artery divi- 
sions with a noticeable peripheral dispropor- 
tion in luminal diameter (Fig. 7). In the 
advanced stage of malignant hypertension, 
isolated aneurysms occasionally involve the 
larger interlobar branches. They bear little 
resemblance to the multiple scattered 
microaneurysms or periarteritis. 

The endarteritis obliterans and perivas- 
culitis caused by chronic renal inflamma- 
tory disease may produce segmental nar- 
rowings of large interlobar arteries. The 
ectasia, tortuosity and course alterations 
that characterize chronic pyelonephritis 
are usually associated with parenchymal 
and pelvocalyceal changes that permit easy 
recognition of this type of vasculitis. 


DISCUSSION 


Periarteritis is an uncommon disease. 
The documentation that this clinical and 
pathologic syndrome has been definitely 
identified in 13 of 30 persons, each of whom 
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FıG. 4. Drug abuse angiitis. (4) This 20 year old 
female became obtunded when arrested for pos- 
session of dangerous drugs. There was a past 
history of seizures characterized by blackouts 
without aura. The patient had used intravenous 
methedrine for 2 to 3 years. A carotid arteriogram 
demonstrated scattered emboli and an associated 
vasculitis. 

Right selective arteriogram. Minimal but defi- 
nite vascular changes of sparsity, luminal irregu- 
larity and small vessel obliteration are seen in the 
midlateral portion and medial aspect of the lower 
pole of the kidney. 

(B) This 21 year old male frequently used oral 
and intravenous methedrine. 

Left selective renal arteriogram. There are early 
changes of necrotizing angiitis. Single arrows desig 
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nate luminal irregularities. Double arrows point to 
small microaneurysms. 
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Fic. 5. Drug abuse angiitis. This 19 year old male presented multiple complaints at the time of admission: 
urinary frequency, vomiting, headache, diminished vision in his left eye and generalized tremors that had 
been present for 2 days. Methedrine abuse consisted of daily intravenous injections for 2 years. Blood 
pressure was 195/135 mm. Hg; visual acuity—left eye 20/120 with blurred disk margins, right eye 20/40. 

Papilledema, bilateral retinal detachments and encephalopathy developed. There was progressive de- 

terioration of renal function and the patient's course was unaffected by all therapy. Death occurred 1 

month after the onset of illness. 

Selective renal arteriograms. (4 and B) Right. (C and D) Left. A severe necrotizing vasculitis is present; 
the intrarenal vessels are indistinct; there are irregular stenoses, arterial thromboses and multiple scat- 
tered microaneurysms. The renal cortex is thinned and irregular. 
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hic. 6. Drug abuse angiitis. This 32 year old female was a chronic alcoholic and known heroin addict who 
admitted to the use of other intravenous drugs including methedrine. She had had prior treatment for 
pancreatitis and gastrointestinal bleeding and now presented with a chief complaint of constant epigastric 
pain. There had been recent fever, weight loss and nonproductive cough. Her course was downhill. There 
were fever spikes to 103°F.; persistent abdominal tenderness, cardiomegaly and many episodes of pul- 
monary edema, marked muscle wasting, weight loss to 65 pounds and mild hypertension. The patient 


died 6 months after hospitalization. 


Selective renal arteriograms. (4) Right. (B) Left. Arrowheads show thrombotic vessels. Arrows point 
to avascular radiolucent areas of focal necrosis. The renal cortex is thin and irregular. In Æ there are also 


a few small microaneurysms. 


presented a history of flagrant drug abuse, 
leads to the inescapable inference that one 
or more of the commonly used drugs is a 
specific cause of necrotizing angiitis. To 
what extent our understanding of the 
morbidity and mortality in drug addicts 
has been enhanced remains to be proved. 

The radiologic literature contains only a 
few discussions of some of the medical 
complications of drug use.” These reports 
have been concerned with pulmonary man- 
ifestations of bronchopneumonia, septic 
pulmonary emboli and pulmonary edema 
due to intravenous injections of drugs by 


addicts. The angiographic characteristics of 
periarteritis have been cited in several re- 
ports?7:$//0,7,!/5 and the roentgenographic 
features of perirenal hematoma as a com- 
plication of the angiitis have been re- 
viewed.'?:? Only a single report of involve- 
ment of the digestive system represented by 
a case of ulcerating jejunitis was found in 
the literature.5 Ocular manifestations of 
necrotizing angiitis areuncommon but iritis 
and retinal vasculitis in this disease have 
progressed to occlusion of the central 
retinal artery and produced blindness.!? 
Diminished visual acuity occurred in 2 pa- 





Itc. 6. Selective celiac arteriograms. (C) Arterial 
phase. Many aneurysms involve the intrahepatic 
arteries, the bifurcation sites of the gastroduodenal 
artery (G), the left gastric artery (L), the dorsal 
pancreatic artery (D), and the pancreatic rami of 
the splenic artery (P). (D) Capillary-venous phase. 
There is a dramatic persistence of contrast mate- 
rial in many of the aneurysms. 


tients in the drug group. Ophthalmologic 
examination revealed a frank retinal angi- 
itis in I patient whose presenting complaint 
was severe visual problems. Recently, in- 
stances of spontaneous subarachnoid hem- 
orrhage have occurred incident to methe- 
drine use. Carotid arteriography in these 
cases has revealed the presence of dissemi- 
nated small emboli with an associated vas- 
culitis.? These findings were present in 2 
individuals of this series. Postmortem ex- 
amination of I patient demonstrated scat- 
tered areas of infarction of the pons sec- 
ondary to necrotizing angiitis. It is possible 
then that organic brain lesions may, in 
part, explain some of the mental aberra- 
tions, bizarre behavior responses and ad- 
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verse reactions sometimes caused by psycho- 
trophic drugs. 

The wide variety of drugs taken orally 
and intravenously bv the drug abuse pa- 
tient, the contamination of the drugs used 
and the lack of purity of the preparations 
make the recognition of the causative 
agent of the drug abuse syndrome extremely 
dificult. Reproduction of the pathologic 
process in a laboratory animal will be re- 
quired.At this time, circumstantial evidence 
tends to indict methamphetamine. 


SUMMARY 


Angiography has revealed a high inci- 
dence of the clinical and pathologic syn- 
drome of necrotizing angitis in drug 
abusers. Positive evidence supported by 3 
postmortem reports has been uncovered in 
13 of 30 patients. Eight additional patients 





Fic. 7. Arteriolar necrosis of hypertension. This 38 
year old male was hospitalized for renal failure and 
hypertension (blood pressure 210/130 mm. Hg). 
Grade Iv eyeground changes were present; blood 
urea nitrogen was 60 mg. per cent. His underlying 
disease was considered to be chronic glomerulo- 
nephritis. 

Right selective renal arteriogram. The intra- 
renal vascular pattern shows pruning, coiling, 
luminal irregularities, peripheral attenuation of 
the vessels with considerable disproportion be- 
tween the secondary and tertiary divisions. The 
capsular vessels are prominent. 
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had angiographic changes of an equivocal 
nature. 

Angiitis of drug abuse has been added to 
the classification of necrotizing angiitis. 

The clinical and pathologic features of 
periarteritis nodosa and the angiographic 
patterns of necrotizing angiitis are pre- 
sented. 


Mordecai Halpern, M.D. 
Department of Radiology 
Los Angeles County-University 
of Southern California Medical Center 
1200 North State Street 
Los Angeles, California 90033 
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CEREBRAL ARTERIAL DISEASE IN CHILDREN* 
ANGIOGRAPHIC STUDY OF 4o CASES 


By DEREK C. HARWOOD-NASH, M.B., Cu.B., 
F.R.C.P. (C),t and WILLA ARGENT, B.Sc.§ 


M.B., B.S., 


F.R.C.P. (O,T PETER McDONALD, 


TORONTO, CANADA 


HERE is, as yet, no satisfactory ex- 

planation as to the etiology and path- 
ogenesis of sudden hemiplegia in children— 
the "pediatric stroke." The clinical details 
of the syndrome have been reported in 
detail.^?97 There has been, however, no 
satisfactory concomitant ne ' of the 
angiographic appearance of the cerebral 
arterial lesions occurring 1n many of these 
children. 

The purpose of this study is to describe 
the cerebral arterial lesions as seen with 
angiography in 40 children. These children 
had no other lesions to which their sudden 
hemiplegia could be ascribed. It is intended 
that this angiographic study will both 
complement the comprehensive clinical 
reports and provide a simple but practical 
classification of the sites of the arterial 
lesions. The relationship between: (a) 
angiographically detected irregularities of 
the internal carotid artery in the neck and 
intracerebral arterial disease; and (b) 
history of nasopharyngeal infections and 
such arterial irregularities will be demon- 
strated. 

In our experience, it is the angiographic 
appearance of the arterial lesion that alone 
provides the basis for any etiologic theory. 
There is a paucity of pathologic data con- 
cerning these lesions in that they are rarely 
surgically exposed and are not fatal. 


MATERIAL 


During the period from 1953 to 1970, 175 
children, having been previously normal, 
presented at the Hospital For Sick Chil- 
dren, Toronto with an acute onset of a pro- 


found hemiplegia. No antecedent or other 
concurrent neurologic or cardiovascular 
abnormality was present in any of these 
children. This excluded a possible relation- 
ship between the hemiplegia and a head in- 
jury, intracranial space occupying lesion or 
infection, arterial venous malformation, 
congenital or acquired cardiac disease, 
hematologic disorder, endocrine abnormal- 
ity, intoxication or Todd's paralysis. A 
hemiplegia ascribed to the birth process was 
similarly excluded. No abnormal cholesterol 
values were present in those children on 
whom this test was performed. 

We considered it valid to include 4 chil- 
dren with intraoral trauma and subsequent 
hemiplegia. The known etiologic agent, a 
sharp object, produced an arteritis of the 
internal carotid artery with a similar distal 
angiographic picture to those arterial le- 
sions without such a known external cause. 
Sixty per cent of the remaining 36 children 
had a pharyngitis or tonsillitis, a high fever 
or a childhood exanthema during the few 
months prior to the onset of the acute 
hemiplegia. A number of children also had 
an ill-defined period of being vaguely un- 
well prior to this onset. Four children, 
having been quite well immediately before 
the hemiplegia, developed an associated 
hyperpyrexia which abated within 12 
hours, and 1 child experienced a fever of 
106°F. for a brief period. Six children 
complained of a poorly localized abdom- 
inal discomfort. Two children were hyper- 
tensive and one will be considered in 
detail. Six children were performing stren- 
uous exercise at the time of onset of the 


* Presented at the Eighteenth Annual Meeting of the Association of University Radiologists, Lexington, Kentucky, April 29-May 1, 


1970. 


From the Department of Radiology, The Hospital For Sick Children, Toronto, Ontario, Canada. 
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hemiplegia. Associated convulsions occurred 
in only 4 patients and all were minor and 
temporary, the most prolonged seizure 
occurred in a child with multiple peripheral 
middle cerebral occlusions. 

Cerebral angiography was performed on 
61 children, 40 of whom had one or more 
abnormalities of the internal carotid artery 
or vertebral artery and their intracranial 
branches. The angiographic appearance of 
the cerebral vascular abnormalities in these 
40 children forms the basis of this report. 


RESULTS 


I. AGE AND SEX 


The 22 girls slightly outnumbered the 18 
boys, and the 40 children varied in age from 
I to I4 years (Fig. 1). Two peak age groups 
occurred between 1 and 3 and between 6 and 
II years. The relationship between the age 
of the child and the site of the arterial le- 
sion will be described later. 


2. SITE OF THE ARTERIAL ABNORMALITIES 


There was a total of 73 lesions in the 40 
children. The majority occurred in the 
supraclinoid portion of the internal carotid 
artery (24), and in the proximal middle 
cerebral artery (20) (Fig. 2). The anterior 
cerebral and the distal middle cerebral 
arteries were each involved in Io children, 
the extracranial internal carotid in 7, and 
the vertebral and the basilar each involved 


in I child. 


NUMBER 
OF 
CHILDREN 
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4 
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012324507 98 910 1U12 13M 
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Fic. 1. The age distribution of 40 children with 
cerebral arterial lesions. 


Cerebral Arterial Disease in Children 673 





Fic. 2. Sites of the 73 arterial 
lesions in 40 children. 


3. CLASSIFICATION OF THE CEREBRAL 
ARTERIAL LESIONS 

This classification 1s based on the sites of 
the arterial irregularities or occlusions 
(Table 1). These occurred either in the 
extracranial portions of the internal carotid 
(Group 1) or the intracranial arteries, and, 
if intracranial, the lesions were either uni- 
lateral or bilateral. 

The unilateral intracranial arterial le- 


TABLE Í 


CLASSIFICATION OF CEREBRAL ARTERIAL 
LESIONS IN CHILDREN 








Extracranial internal carotid or 
vertebral arterial lesions 
Internal carotid 4 
Vertebral I 
Unilateral intracranial arterial lesions 31 
(a) Internal carotid 15 
complete 5 
incomplete 10 
(b) Middle cerebral only 16 
proximal II 
distal 5 
Group III Bilateral intracranial arterial lesions 4 


Group I 


Nn 


Group II 
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sions (Group 11) were divided into 2 sub- 
groups. In the first, the internal carotid 
artery was involved either as a complete 
obstruction, or if the obstruction was in- 
complete, additional distal lesions were al- 
ways present in the middle cerebral artery, 
the anterior cerebral artery, or both. A 
second subgroup of unilateral intracranial 
arterial lesions consisted of those involving 
the proximal or distal middle cerebral 
artery, without internal carotid artery in- 
volvement. (The proximal portion of the 
middle cerebral artery is that part from its 
origin to its trifurcation.) 

Children with bilateral intracranial ar- 
terial involvement formed Group mr. The 
term bilateral is preferred to multiple as 
the angiographic appearance of bilateral 
arterial disease (although indeed multiple) 
is distinctly different from multiple uni- 
lateral arterial disease. This bilateral group 
included children with a compromise of the 
circle of Willis at more than one site; 7.e., in 
both carotid arteries, or in one rond te. 
gether with the basilar artery. 


UNILATERAL INT. CAROTID 


NO. 
5 
4 
3 
2 
l 
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AGE 
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The majority of children (78 per cent) 
had unilateral intracranial arterial lesions. 
Approximately one-half of these lesions in- 
volved the internal carotid artery (with or 
without distal involvement) and the other 
half involved the middle cerebral artery 
only. 

The pattern of the ages of the children in 
each group revealed a preponderance of 
children between the ages of 6 and 11 years 
in the unilateral internal carotid subgroup 
(Fig. 3), whereas a distinct separation of 
children occurred in the unilateral middle 
cerebral subgroup into those of 1 to 2 and 
those of 6 to 10 years of age. Children in 
Group rir were all under the age of £ years. 


Group I— Extracranial Internal Carotid or 
Vertebral Arterial Disease. 


The internal carotid artery was com- 
pletely obstructed in 4 of the 5 children and 
this obstruction resulted from direct intra- 
oral trauma with a sharp object. Subse- 
quent angiography demonstrated a charac- 
teristic irregular tail-like obstruction of 


NO. UNILATERAL MIDDLE CEREBRAL 
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Fic. 3. Age distribution in Groups 1 and 11. 
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FıG. 4. (4) Irregular tail-like obstruction of the right internal carotid artery. (B) Cross-filling of right 
middle cerebral artery from a left carotid angiogram in an oblique view. Note beaded emboli in the prox- 
imal and distal middle cerebral artery. RC=right carotid artery. Rmec=right middle cerebral artery. 
LC=left carotid artery. 


the internal carotid artery in 3 children, and 
filling of the supraclinoid portion of the 
same internal carotid artery by collaterals 
via the ophthalmic artery. In the fourth 
child, however, a contralateral internal 
carotid angiogram with a fortuitous cross- 
filling, revealed numerous discrete intra- 
luminal middle cerebral emboli on the 
traumatized side (Fig. 4, 7 and B). These 
cases are included in this study in order to 
develop the concept of a cervical carotid 
arteritis occurring in children with a sudden 
hemiplegia. 

An occlusion of the vertebral artery (Fig. 
5, 4, B and C) in the fifth child was clini- 
cally quite spontaneous, and angiography 
prompted by a basilar artery syndrome 
revealed also a distal basilar artery occlu- 
sion. 

Three additional children were found to 
have a discrete stenosis of the extracranial 
internal carotid artery varying from 1 to 3 
cm. in length. Two had associated supra- 
clinoid occlusions of the same internal ca- 
rotid artery and another had an ipsilateral 
middle cerebral artery lesion. All had had a 
severe upper respiratory tract infection 
within 6 weeks prior to the hemiplegia. As 
there was also a significant intracranial 
arterial lesion in each child, we placed these 
3 children in Group rr. 


Group I1— Unilateral Intracranial Arterial 
Disease. 

(a) Internal Carotid Artery. The majority 
of the 15 children in this subgroup were be- 
tween the ages of 6 to 11 years, and there 
were 9 girls and 6 boys. 

In the 5 children with a complete occlu- 
sion of the internal carotid artery, the site 
of occlusion was just distal to the ophthal- 
mic artery in 2 (Fig. 6) and distal to the 
anterior choroidal artery in 3. 

Ten children had an incomplete occlu- 
sion of the supraclinoid portion of the in- 
ternal carotid artery and in a// these chil- 
dren there was one or more associated distal 
arterial lesions (Fig. 7). Two of the 10 chil- 
dren had associated stenotic lesions of the 
extracranial internal carotid artery (Fig. 8, 
4 and B) and both had had a recent naso- 
pharyngeal infection. 

There was a considerable variation of the 
angiographic appearance of lesions involv- 
ing the wall of the supraclinoid portion of 
the internal carotid artery. The web-like 
projections into the arterial lumen (Fig. 9), 
the dilated erect configuration of the supra- 
clinoid portion (Fig. 10) and a discrete 
stenotic lesion of theinternal carotid artery 
(Fig. 11, 4 and B) were particularly strik- 
ing. The partial occlusion of an anterior 
cerebral artery with an associated internal 
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Fic. 5. (4) An occlusion of the right vertebral artery, with (B) numerous local collaterals and 


(C) a distal basilar obstruction. RV — right 


carotid lesion and middle cerebral obstruc- 
tion was clearly due to a distal thrombus 
(Fig. 12). 

(b) Middle Cerebral Artery. Sixteen chil- 


dren had middle cerebral arterial lesions, 4 


vertebral artery. LV —left vertebral artery. 


of whom had associated anterior cerebral 
artery involvement. There were 12 females 
in this subgroup, and 6 of the 16 children 
were under the age of 2 vears (compared 
with only 2 of the 15 children with internal 


e 
E 
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carotid involvement). All the 6 children 
under 2 years of age were female. Eleven 
children had involvement of the proximal 
middle cerebral artery and the lesions were 
either occlusive (Fig. 13, Æ and B) or had 
nonocclusive irregularities of the wall of 
varying lengths. One child revealed a re- 
markable beaded appearance of the middle 
cerebral artery (Fig. 1477) which had a 
striking resemblance to that in a child re- 
ported by Bickerstaff? The child in our 
series had had a severe nasopharyngeal in- 
fection 4 weeks prior to the onset of the 
hemiplegia. The internal carotid arterv, at 
that time, had a normal angiographic ap- 
pearance. Three years later a repeat angio- 
gram demonstrated a slightly less irregular 
middle cerebral artery and, in addition, a 
discrete stenosis of the cervical portion of 
the internal carotid artery on the same 
side was present (Fig. 14, B and C). We 
consider this latter stenosis evidence of an 
arterial lesion, probably a sequel to an 
arteritis of that portion of the artery due to 
the nasopharyngeal infection. The original 





Fic. 6. A complete obstruction of the internal carotid 
artery distal to the ophthalmic artery. 
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FıG. 7. Stenosis of the internal carotid artery and 
distal lesions in the anterior and middle cerebral 
arteries. 


appearance of the middle cerebral artery 
was not that of emboli but rather of an 
abnormality of the arterial wall. 

Occlusive disease in the distal middle 
cerebral artery only occurred in § children, 
and had the appearance of multiple emboli 
in the peripheral vessels. These children had 
no evidence of a proximal source of emboli, 
but 2 of the 4 children had had a recent 
nasopharyngeal infection. The angiographic 
appearance of the internal carotid arteries 
was normal in all 4 children. 


Group [11I— Bilateral Intracranial Arterial 
Dis CASE. 

All the 4 children in this group were 
under 5 years of age and 3 were boys. A boy 
and a girl were siblings and a sister in the 
same family has an as yet uninvestigated 
hemiplegia. None was a Japanese. 








All these children showed the character- 
istic mass of tortuous deep cerebral col- 
laterals that have been described in the 
Japanese literature‘ and previously but 
erroneously thought to be confined to that 
race. 

A remarkable demonstration of the an- 
giographic appearance of the lesions 1n this 
group occurred in a 4 year old boy who en- 
tered our hospital for a tonsillectomy. He 
was otherwise well. He developed a sudden 
right hemiplegia in the immediate post- 
operative period and total cerebral angiog- 
raphy demonstrated bilateral intracranial 
internal carotid artery occlusions, distal to 
the ophthalmic artery on the right and dis- 
tal to the anterior choroidal artery on the 





<< 


Fic. 9. Web-like defects in the lumen 
of the internal carotid artery. 
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Fıc. 8. (4 and B) An irregular supraclinoid internal 
carotid artery with occlusion of the proximal anterior 
cerebral and distal middle cerebral arteries. Note 
the marked narrowing of the proximal cervical in- 
ternal carotid artery and its dilatation before enter- 
ing the head. 


KK 


left (Fig. 15, 4 and B). The basilar artery 
was patent but the right posterior cerebral 
artery did not fill and probably arose from 
the occluded right internal carotid. Central 
collateral vessels were visualized at that 
time (Fig. 15C). Four months later, repeat 
angiography demonstrated an increased 
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l'iG. 10. Dilatation and straightening of the supra- 
clinoid portion of the internal carotid artery with 
distal middle cerebral artery obstruction. 








Fic. 11. (4 and B) A discrete stenosis of the supraclinoid, internal carotid artery and 
obstruction at the origin of the middle cerebral artery. 
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l'1G. 12. A thrombus partially obstructing the proxi- 
mal anterior cerebral artery and a distal occlusion 
in the same artery. 


number of profuse central collaterals which 
arose from the posterior communicating 
and posterior cerebral arteries (Fig. 15D). 
As he also had a moderate hypertension, 
selective renal angiography was performed 
and there was an irregular stenotic lesion of 
the right renal artery (Fig. 15#). We have 
concluded that the tonsillectomy had an 
added effect to a pre-existing general ar- 
terial disease of unknown origin involving 
both the cerebral vessels and the renal 
artery. The aorta appeared normal, as did 
the abdominal vessels. The patient died 
subsequent to a progressive hypertension, 
cardiac failure and pneumonia, and per- 
mission for an autopsy was refused. 

A 3 year old boy had a sudden right 
hemiplegia after a 12 month history of 
weight loss and listlessness, but with no 
evidence of a specific disease. A right carot- 
id angiogram showed a virtual complete 
occlusion at the bifurcation of that internal 
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carotid and irregularity of the proximal 
middle cerebral artery (Fig. 16.7). Large 
collaterals arose from the anterior choroidal 
artery which continued into the posterior 
choroidal vasculature on that side. Many 
additional small deep collaterals arose from 
the posterior cerebral artery. Twelve years 
later, total cerebral angiography demon- 
strated the right-sided lesion to be rela- 
tively unchanged, a partial occlusion of the 
distal internal carotid (Fig. 164) and 
stenoses at the origins of the anterior cere- 
bral and middle cerebral arteries on the left 
side with profuse local collaterals around 
these stenoses. A vertebral angiogram (Fig. 
16C) showed large tortuous collaterals 
which arose from the tip of the basilar 
artery and passed centrally and anteriorly 
to feed the proximal right middle cerebral 
artery. Large collaterals from the left 
posterior cerebral artery passed centrally 
together with large posterior choroidal 
arteries and a dilated posterior callosal 
artery fed the distal anterior cerebral arte- 
ries, 

All these cases demonstrated a basic ab- 
normality, which was disruption of the 
circle of Willis at 2 sites with inadequate 
collateral circulation through the circle 
itself. The development of large and profuse 
central cerebral collaterals followed. 

Another child with such collaterals and 
an occlusion of one internal carotid artery 
distal to the posterior communicating ar- 
tery (Fig. 17) did not have total angiog- 
raphy initially. This child has been placed 
in Group I1 as one with unilateral disease. 
The carotid angiogram, however, demon- 
strated reflux of contrast medium into the 
basilar artery and it appeared that a block 
of the basilar artery may indeed have been 
present. No vertebral angiography was per- 
formed. One may presume that this case 
could be placed in Group 11 and a stenosis 
of the other carotid artery may also be 
present, as these profuse central collaterals 
do not occur in unilateral arterial lesions. 

A child, not included in this series, had a 
proven frontal astrocytoma. She developed 
a hemiplegia after a course of radiation 
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Fic. 13. (4 and B) Complete occlusion of the proximal middle cerebral artery. 


therapy to the head. Angiography demon- 
strated an occlusion of both the supraclin- 
oid portion of the internal carotid artery 
and the tip of the basilar artery. This child, 
too, had profuse central collaterals with 
arterial occlusions due to an acquired 
radiation arteritis. 

In our experience the cases that we have 
included in Group ur have not shown pro- 
gressive occlusions, but rather have de- 
veloped progressive central collaterals. 


DISCUSSION 


The syndrome of acute hemiplegia in 
children rarely results in death. The angio- 
graphic demonstration of the lesions in the 
cerebral arteries that occur in some of these 
children provides the only objective evi- 
dence of the etiology of such a hemiplegia. 
A few children have had these lesions sur- 


& 


gically exposed and repaired® but the results 
have been unrewarding. The pathologic 
specimens obtained from these children and 
from the affected arteries in the few autopsy 
studies have provided evidence of both 
thrombi and mural changes, presumed to be 
sequelae of an inflammatory process. Both 
Bickerstaff? and later Shillito® were con- 
vinced that there is a direct relationship be- 
tween nasopharyngeal infections and sub- 
sequent acute hemiplegia in some children. 
We support this concept. 

In our study of 40 children, each with an 
acute hemiplegia, we found that the sites of 
involvement of the arterial lesions could 
be classified into the 3 groups described in 
this report. This study was, in most part, 
retrospective. Consideration of Group I 
suggests that angiographic evidence of a 
cervical internal carotid lesion is rare but, 
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when present, is the primary site of the 


arterial disease. The distal involvement 
that occurred in all of these cases was pre- 
sumed to be one or both of two sequelae. 
It was either due to resultant emboli with 
subsequent thrombosis and reactive 
changes in the wall of the vessel distally, or 
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Fic. 14. (4) An irregular beaded appear- 
ance of the entire first part of the middle 
cerebral artery and an obstruction of the 
anterior cerebral artery on that side. (B 
and C) Angiograms 3 years later demon- 
strate a less irregular narrowing of the 
middle cerebral artery, patency of the an- 
terior cerebral and a short stenotic seg- 
ment in the cervical portion of the internal 
carotid artery. This child had had a naso- 
pharyngeal infection prior to the original 
study. 


due to extension of the arteritis to the 
supraclinoid portion of the internal carotid 
artery and/or its branches. Evidence of 
distal emboli from a proximal arteritis is 
best exemplified by the findings demon- 
strated in Figure 4, an arteritis known to 
be caused by trauma. Similar findings oc- 
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FIG. 15. A 4 year old boy with bilateral intracranial internal carotid artery occlusions. (4) Distal to the 
ophthalmic artery on the right with central collaterals and rete mirabile from the anterior meningeal 
artery, and (B) distal to the anterior choroidal artery on the left. (C) A few central collaterals arose from 
the left posterior cerebral artery. The right posterior cerebral artery did not fill. (D) Four months later a 
selective vertebral angiogram demonstrated a progressive development of the deep central collaterals. 
(E) A long irregular stenosis of the right renal artery was also present. RC — right carotid artery. L= left. 
R —right. V = vertebral. 


curred in a child that had a history of re- 
spiratory tract infection (Fig. 8, Z and B; 
and 14, 4, B and C) and in a child with an 
idiopathic vertebral artery occlusion and a 
distal basilar block (Fig. 5, 4 and B). It is 
our intention in the future to classify the 
children that have demonstrable arterial le- 
sions in both the neck and the head in 
Group 1 and Group r1 (a) or (b), rather than 
in the latter subgroups alone. 

The slight preponderance of females in 
our group of children is similar to that in 
previous reports. Of the ro children that 
were 2 years of age or under, 8 were female. 
The preponderance of females was particu- 
larly marked in Group m (a) and (b), 
whereas 3 of the 4 children in Group im 
were boys. 

The age distribution of the children was 
particularly interesting and suggested that 


if a child with an acute hemiplegia was 2 
years or less and female, a lesion of the 
middle cerebral artery only was likely. Few 
children were between the ages of 2 and 6 
years, whereas the majority of children in 
the 2 larger groups, Group i1 (a) and (b), 
were between the ages of 6 and II years. 

The site of involvement had little effect 
on the course of the hemiplegia. Only 2 of 
the 40 children regained virtual full func- 
tion of their limbs on the affected side. An 
alternating hemiplegia occurred in 2 of the 
4 children in Group 11. No specific clinical 
sequel was characteristic of any group. 

In the group of 21 children who had a 
sudden hemiplegia with a normal arterio- 
gram, the frequency of associated severe 
and prolonged convulsions was high (20 per 
cent). These were not encountered in the 
group with demonstrable arterial lesions. 
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This finding is in agreement with that 
reported by Aircardi et a/.! Some of the 
normal angiographic studies were per- 
formed within 2 hours after the onset of the 
hemiplegia and, in particular, angiograms 
in 7 children with acute migrainous hemi- 
plegia were all normal. 

The association of a recent history of a 
nasopharyngeal infection and the onset of 
an acute hemiplegia in this study and in 
some smaller series,?? is most significant. 
We have noted that there is a similar as- 
sociation with a recent history of an exan- 
thema or a high fever due to varying causes, 
or an immediate association of strenuous 
exercise and the onset of the hemiplegia. 
Of the 2 children who had an associated 
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ic. 16. (4) Partial occlusion of the distal 


right internal carotid artery with large central 
and choroidal collaterals. (B) Twelve years 
later a discrete stenosis of the left internal 
carotid artery with local collaterals is dem- 
onstrated. (C) A vertebral angiogram demon- 
strates large collateral vessels from the tip of 
the basilar artery itself, the enlarged pos- 
terior choroidal vessels and a dilated posterior 
callosal artery feeding the distal anterior 
cerebral artery. R — right. L — left. 


hypertension, only in 1 child was it severe 
and persistent and in this child there was an 
extensive renal artery stenosis and occlu- 
sion of the external carotid artery on one 
side, ın addition to bilateral intracranial 
arterial occlusions. This child clearly had 
pre-existing arterial disease, as angiography 
revealed extensive deep collaterals at the 
onset of the acute hemiplegia, which oc- 
curred immediately after tonsillectomy. 
The renal artery lesion in the 1 child in 
Group 11 has a distinct angiographic re- 
semblance to arterial fibromuscular dys- 
plasia. Were the lesions in his intracranial 
carotid arteries similar or were they due to 
emboli from a previously undetected bi- 
lateral arteritis in the neck? Fibromuscular 
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dysplasia has yet to be reported in the in- 
tracranial arteries. Two of the children in 
Group ul were siblings, a factor that sug 
gests a common underlying undue arterial 
sensitivity. 

Tortuosity and kinking of the cervical 
internal carotid artery 1s reported to be 
associated with a hemiplegia on that side.’ 
In our personal experience of over 800 
angiograms of the cervical and intracranial 
vessels during the past 3 years, we have 
demonstrated marked kinking of the in- 
ternal carotid artery in 20 children, none of 
whom had an associated acute hemiplegia. 
A discrete stenosis of the cervical portion of 
the internal carotid artery has not been 
seen other than those described in this re- 
port. 

We consider it reasonable to suggest, in 
the light of our experience, that a local 
nasopharyngeal infection or a marked sys- 
temic illness with a high fever in some chil- 
dren results in an arteritis of the internal 
carotid artery, either in the neck or intra- 
cranially or both. We also suggest that, in 
some children, this arteritis may extend to 
or even primarily involve the middle cere- 
bral artery. There may be an underlying 
but latent arteritis prior to the infection, or 
the cranial arteries may be particularly 
sensitive at some sites to the local or sys- 
temic effects of infections, exercise or un- 
explained fever. 


SUMMARY 


Sixty-one of 176 children under the age of 
I4 years, who suffered an acute hemiplegia, 
underwent angiographic studies of the 
cranial vessels. This hemiplegia was not 
related to any intracranial mass lesion, 
infection, cardiac or hematologic abnor- 
mality. One or more lesions of the internal 
carotid artery and its branches or the 
vertebrobasilar system were demonstrated 
in 40 of these children. 


The sites of these lesions have been classi- 
hed into 3 groups: 


Group I—Extracranial internal carot- 
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FrG. 17. An occlusion of the right internal carotid 
artery with profuse central collaterals from the 
artery itself. Note a presumed block of the distal 
basilar artery. 


id or vertebral arterial dis- 
ease 

Group II—Unilateral intracranial ar- 
terial disease 
(a)Internal carotid artery 
(complete or incomplete) 
(b) Middle cerebral artery 
on]y 

Group III— Bilateral intracranial arterial 
disease. 


There was a distinct relationship between a 
history of a recent nasopharyngeal infec- 
tion, exanthema, high fever, or severe exer- 
tion and the development of a hemiplegia 
in the great majority of these children. An 
additional discrete stenosis of the cervical 
portion of the internal carotid artery with 
distal intracranial arterial disease was 
demonstrated in 3 children, all of whom had 
had a recent nasopharyngeal infection. One 
child had bilateral intracranial internal 
carotid and renal artery disease prior to 
his hemiplegia, which followed a tonsil- 
lectomy. The concept of an undue sensitiv- 
ity of the cerebral arteries or a pre-existing 
arteritis in some children is suggested, 
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which, when associated with a nasopharyn- 
geal infection or the effects of a systemic 
infection, results in an acute hemiplegia. 
This hemiplegia may thus be due to an 
arteritis itself or to associated thrombus 
and distal emboli. 


Derek C. Harwood-Nash, M.B. 
Department of Radiology 

The Hospital for Sick Children 
Toronto, Ontario 

Canada 
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SIZE, LOCATION, AND GRAVITATIONAL CHANGES 
OF NORMAL UPPER LOBE PULMONARY VEINS* 


By HENRY BURKO, M.D., GLENN CARWELL, M.D., and ELLIOT NEWMAN, M.D. 


NASHVILLE, TENNESSEE 


I? A previous study, the immediate car- 
diovascular response to exhaustive exer- 
cise was recorded on chest roentgenograms.! 
One group of volunteers demonstrated a 
striking increase in cardiac volume and 
upper lobe pulmonary vein engorgement. 
These changes were interpreted as an in- 
crease in cardiopulmonary blood volume 
and indicated a relative failure of myocar- 
dial adaptation to severe stress. Normal 
response to exercise has been indicated by 
Phillips e£ a/.4 as a decreased transverse car- 
diac diameter, and by Levinson e a/.? as an 
unchanged cardiopulmonary blood volume. 

A roentgenographic method for assessing 
myocardial function was proposed, utiliz- 
ing cardiovascular changes in chest roent- 
genograms. Further investigations were 
proposed, studying cardiovascular changes 
in the chest roentgenograms of athletes and 
of patients with known cardiac disease. The 
reliability of results in future investigations 
depends on the efficacy of evaluating the 
upper lobe pulmonary veins. 

Several anatomic considerations 1n eval- 
uating upper lobe pulmonary veins were 
contemplated: 


1. At what level are upper lobe veins 
most easily identified on a chest roent- 
genogram? 

. What are the relative positions and 
directions of upper lobe arteries and 
veins? 

3. Are upper lobe veins normally iden- 

tified in the upright position? 

4. Are upper lobe veins significantly al- 

tered by changes in posture? 


t2 


An attempt to answer these questions 
forms the basis for this report. 


MATERIAL AND METHOD 


Fifty venous angiocardiograms obtained 
in the recumbent position and 50 exami- 
nations performed in a sitting position were 
reviewed. Records of medical histories, 
physical examinations, and cardiovascular 
investigations were evaluated in order to 
exclude patients with known cardiovascu- 
lar disease. For the most part, the venous 
angiocardiographies were performed to rule 
out the presence of pulmonary emboli. 

Opacified pulmonary vessels were mea- 
sured at both the main pulmonary artery 
and aortic arch levels. The level of vessel 
bifurcation was determined. The incidence 
of vessel size too small to measure was 
noted. 


RESULTS 


Opacified upper lobe pulmonary veins 
were easily identified and measured at the 
level of the main pulmonary artery. Upper 
lobe veins bifurcated at a level between the 
main pulmonary artery and aortic arch in 
40 per cent of examinations (Tables 1 and 
II). 

In the upright position, pulmonary vein 
diameters varied considerably at both main 
pulmonary artery and aortic arch levels: 


TaBLEI 


DIRECTION OF UPPER LOBE VESSELS 








Right Lung Left Lung 








(per cent) (per cent) 
Artery vertical 40 go 
Artery oblique 60 10 
Vein vertical 50 70 
Vein oblique 50 30 


* Presented at the Eighteenth Annual Meeting of the Association of University Radiologists, Lexington, Kentucky, April 29- 


May 1, 1970. 


From the Departments of Radiology and Medicine, Vanderbilt University Hospital, Nashville, Tennessee. 
Supported by Cardiovascular Program Project Grant No. HE-o8195. 
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Tase H 


RELATIVE POSITION OF UPPER LOBE VESSELS 


Right Lung Left Lung 
(per cent) — (per cent) 


P——————————————————————————————H ———— ——— 


Artery lateral B 14g 
Vein lateral gf 8g 
Artery and vein 

superimposed 40 [io 


Main pulmonary artery level: too small 
to measure-15 mm. 

Aortic arch level: 
6 mm. 

The angiocardiograms were exposed at a 
40 inch target-film distance, in both supine 
and sitting positions. 

A significant difference in luminal diam- 
eters of opacified upper lobe veins in both 
the supine and sitting positions was noted 
(Fig. 1). The mean pulmonary vein diam- 
eters (main pulmonary artery level) were 
7 mm. In the supine position and 4 mm. in 

the sitting position. À smaller mean pul- 
monary vein diameter in the full upright 
position is reasonably assumed. 


too small to measure- 


CONCLUSIONS 


In the upright chest roentgenogram, the 
normal upper lobe pulmonary veins are 
usuallv too small to identify. The frequency 
of their identification is about 7 per cent? 
In this studv, considerable variation in the 
diameters of opacified upper lobe pulmo- 
nary veins was noted (too small to measure- 
15 mm.). The wide range of variation can 
be attributed to the variable state of vaso- 
mctor tone of small pulmonary vessels in 
normal individuals.? One can conclude that, 
occasionallv, an upper lobe pulmonary vein 
mav be identified in the chest roentgeno- 
gram of an individual who does not have 
pulmonary venous hypertension or redis- 
tribution of pulmonary blood flow related 
to disease. A review of the range of normal 
variation suggests that a pulmonary vein 
diameter greater than 8 mm. (main pulmo- 
narv artery level) is abnormal. 

Significant gravitational changes in pul. 


Henry Burko, Glenn Carwell and Elliot Newman 
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monary vein diameters have been demon- 
strated (Fig. 1). The explanations of the 
mechanisms involved in gravitational 
changes are conflicting. Whether the pul- 
monary veins are passive manometers of 
hydrostatic pressure or undergo reactive 
changes causing perfusion redistribution is 
uncertain. Considerable evidence has ac- 
crued indicating that pulmonary venous 
activity can be initiated by a varietv of 
stimuli. Regardless of the mechanism, a 
change in the diameter of upper lobe pul- 
monary veins or initial recognition of upper 
lobe pulmonary veins in serial chest roent- 
genograms 1s considered abnormal and re- 
Hects abnormal response of the cardiovas- 
cular system to stress. 

Our observations indicate that the upper 
lobe pulmonary veins are best visualized at 
the level of the main pulmonary artery, 
because of the frequency of bifurcation 
above this level. Pulmonary arteries and 
veins are most likely to be vertical in the 
upper lobe (go per cent of arteries and 7o 
per cent of veins). In the right upper lobe, 
the likelihood of a vertical or oblique vessel 
direction is equal. The direction of the pul- 
monary vein (vertical or oblique) bears no 


SERVATIONS 


i 


E 





DIAMETER IN MILLIMETERS 


Fic. 1. Mean pulmonary vein diameter in supine 
position is 7 mm. and in sitting position is 4 mm. 
(at the aidan pulmonary artery level). Note that 
over one-third of opacified pulmonary veins, in 
sitting position, were too small to measure. Give 
tational differences in pulmonary vein diameters 
are statistically valid. Target-film distance, 40 
inches, 
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constant relationship to the direction of the 
ipsilateral artery. 

The position of the upper lobe vein, in 
relation to the ipsilateral artery, 1s either 
superimposition (40 to ṣo per cent of in- 
stances), or the vein is almost invariably 
lateral to the artery (8§ to 9§ per cent of 
instances, if the vessels are side-by-side). 
The failure to consistently identify dilated 
upper lobe pulmonary veins in patients 
known to have pulmonary venous hvper- 
tension is probably related to the frequency 
of superimposition of the upper lobe artery 
and vein. 


SUMMARY 


In a previous study, the upper lobe pul- 
monary venous distention after exhaustive 
exercise was assessed in chest roentgeno- 
grams. The efficacy of evaluating upper 
lobe veins in future studies depended on 
several anatomic considerations. 

Fifty venous angiocardiograms obtained 
in the recumbent position and ṣo exami- 
nations performed in the sitting position 
were reviewed. The opacified pulmonary 
vessels were measured at main pulmonary 
arterv and aortic arch levels. The level of 
vessel bifurcation and the vessel direction 
were tabulated. The relationship between 
artery and ipsilateral vein was noted. Com- 
parison of vein size in the recumbent and 
sitting positions was made. 

The upper lobe pulmonary veins are most 
consistently visualized at the main pulmo- 
nary artery level. Superimposition of artery 
and vein occurs in 40 to $0 per cent of ex- 
aminations; otherwise, the vein 1s almost 
invariablv lateral to the artery. The pul- 
monary vessels are most likely vertical in 
the left upper lobe and either vertical or 


Normal Upper Lobe Pulmonary Veins 


689 


oblique in the right upper lobe. The upper 
lobe veins vary considerably in diameter, 
and bifurcate below the aortic arch level in 
40 per cent of the examinations. Significant 
gravitational changes in normal pulmonary 
vein diameters occur. 

Although the normal upper lobe pulmo- 
nary veins are usuallv too small to identifv, 
detection of upper lobe pulmonarv veins on 
a chest roentgenogram does not necessarily 
indicate pulmonary venous hypertension or 
flow redistribution. However, considerable 
significance can be ascribed to the initial 
detection or to the diameter change of the 
pulmonary veins in serial chest roentgeno- 
grams. The failure to consistently identity 
upper lobe veins in patients known to have 
pulmonary venous hypertension is prob- 
ably related to the frequency of superim- 
position of the artery and vein. 


Henry Burko, M.D. 
Department of Radiology 
Vanderbilt University Hospital 
Nashville, l'ennessee 37203 
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DETERMINATION OF IN VIVO PERSISTENCE OF 
TANTALUM DUST FOLLOWING BRONCHOG- 
RAPHY USING REACTOR-ACTIVATED 
TANTALUM AND TOTAL 
BODY COUNTING* 


By T. UPHAM, B.A,t L. S. GRAHAM, M.S,t R. J. STECKEL, M.D.,§ and N. POE, M.D.g 


LOS ANGELES, CALIFORNIA 


HE use of bronchography in clinical 

medicine has always been limited bv 
the contrast media available. Ideallv, a 
contrast medium for bronchography should 
be inert and nonirritating, highly radi- 
opaque, easily administered, and com- 
pletely cleared from the bronchial tree 


these criteria. Excellent topical anesthesia 
must be obtained to prevent respiratory ir- 
ritation and subsequent expectoration of 
the contrast medium. Excess oil, acting as a 
vehicle for the contrast material, may de- 
crease its radiopacity. lodine-containing 
agents may be dangerous to hypersensitive 
individuals, while some bronchographic 
media may produce undesirable effects such 
as oil granulomata or chemical pneumonias. 

Recently, tantalum dust has been sug- 
gested by Nadel and co-workers? as a suit- 
able radiopaque material for bronchogra- 
phy. Tantalum dust may be administered 
as an aerosol, thus avoiding some of the ir- 
ritative effects of liquid contrast media. 
The possibility of clinical administration of 
tantalum by simple inhalation has also 
been raised. 

Tantalum is chemically inert and highly 
adiopaque, having a greater density than 
either iodine or barium (16.8 gm./cc.? for 
Ta, vs. 4.19 gm./cc.? for I and 3.5 gm./cc.? 
for Ba). Because of the correspondingly 
higher absorption coefficient of tantalum, 


a much smaller quantity results in the same 
degree of bronchial opacification. The 
safety of tantalum is based on its long- 
term use in tissue prostheses and its as- 
sumed rapid clearance from the lungs. Pro- 
longed retention with unexpected local 
tissue reaction to the particulate dust 
might have unfavorable consequences. 
Quantitative measurements of retained 
tantalum dust in the living subject have 
not been reported. While chest roentgeno- 
graphic appearances provide a rough indi- 
cation of the persistence of tantalum, and 
postmortem study may reveal its persis- 
tence at a specific point in time, these 
methods alone do not give a complete pic- 
ture of pulmonary clearance. The present 
studv was undertaken to determine clear- 
ance rates following experimental bronchog- 
raphy. 


METHOD 


Three different samples of stable tan- 
talum (Ta!9) dust,* with particles having 
count mean diameters of approximately 1.0, 
5.0 and 50 microns, were obtained. Four to 
5$ gm. aliquots of each sample were acti- 
vated in the UCLA reactor. The final spe- 
cific activity of the 5 u and 50 u samples was 
approximately 2 uc/gm., while that of the 
I u sample was approximately 4 uc/gm. 
Since activation time in the reactor was 
relatively short (20-35 min.), virtuallv all 


* Fansteel, Inc., Metals Division, Baltimore, Maryland. 


* Presented at the Eighteenth Annual Meeting of the Association of University Radiologists, Lexington, Kentucky, April 29-Ma 
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I, 1970. 


From the Department of Radiology, University of California, Los Angeles, The Center for the Health Sciences, Los Angeles, Cali- 


fornia. 
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the activity could be attributed to Ta!*, 
which has a 115 day half-life. 

The following equations summarize the 
reactions: 


in (thermal) qen fa ie Tat? 


sba 000 WI + g- +. 


Longer irradiation times would have led to 
increased production of Ta, which has an 
undesirable 5 day half-life. 

The activated tantalum was delivered 


via a No. 6 French catheter introduced 
through an endotracheal tube under fluor- 
oscopic control. The apparatus used to de- 
liver the activated tantalum dust is repre- 
sented schematically in Figure 1. It is a 
closed svstem with valves to prevent exhal- 
ation of radioactive aerosol. As a precau- 
tion, the investigators wore half-face res- 
pirators during all experiments. A low-vol- 
ume air sampler was operated during 
administration of the radioactive tantalum, 
and the calculated aerosol concentration 
did not exceed the maximum permissible 
concentration set by the State of California 
(x16 ee mb 

Six animals were used, 2 animals for each 
of the 3 different tantalum particle sizes. 
Chest roentgenograms and total body 
counts (using the Center for the Health 
Sciences Total Body Counter) were per- 
formed immediately following the bron- 
chographies and periodically thereafter. 
After correcting for physical decay of the 
activated tantalum, an 7” vivo retention 
curve was obtained for each animal. 

The animals were sacrificed when 1t be- 
came clear that very little further excretion 
of the tantalum was occurring (5 u and 50 u 
animals after 110 and 205 days, and 1 yu 
animals after 7o and 165 days). After sac- 
rificing, the whole body, and then the thor- 
acic contents (including heart, lungs, re- 
gional lymph nodes, and other mediastinal 
structures) and the individual lungs of each 
animal, were counted. Following these de- 
terminations of residual tantalum activity, 
the thoracic contents were roentgeno- 
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Fic. 1. Schematic drawing of apparatus. 


graphed (30 kv. at 3 ma., for 1 3/4 min.). 
Histologic sections were also obtained from 
the lungs and hilar lymph nodes. 

In order to determine the amount of tan- 
talum delivered to each animal during 
bronchographv, a “phantom dog" was de- 
vised? Bv comparing the results with ini- 
tial whole-body counts on the bronchog- 
raphy subjects, the amount of tantalum 
initially retained in each animal for the 
diagnostic bronchogram was estimated. 

RESULTS 

Because of limitations in mobility with 
the closed delivery system used for acti- 
vated tantalum, the quality of the result- 
ing bronchograms was not as satisfactory 
as when nonradioactive dust was used (Fig. 
2). Figure 3 shows the total body retention 
of tantalum in the initial 10 days following 
bronchography with the 3 different particle 
sizes. After a short initial delay in clear- 
ance, there was rapid fall-off in retained 
tantalum during the first 3 days. Subse- 
quent total body counts revealed very slow 
removal of the remaining tantalum with 
substantial retentions in 5 out of the 6 ani- 
mals tested. Except for 1 animal receiving 
£o u particles, the animals retained between 
6 and 20 per cent of the originally admin- 
istered tantalum for periods of from 70 to 
150 days (Fig. 4). The exceptionally low 
retention in 1 animal might have been pre- 
dicted after viewing the bronchogram, 
which was of poor quality. Because of re- 
peated plugging of the catheter, very little 
tantalum reached the deep lung compart- 
ments in this animal. 
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hic. 2. Bronchogram obtained with Ta!* 
and closed-svstem administration. 


If an exponential fall-off is assumed for 
the slow clearance after 7 days, biologic 
half-times may be calculated for the re- 
maining tantalum. Table 1 shows calculated 
biologic half-times ranging from 105 to 817 
days. The localization of the retained tan- 
talum, based on counts obtained after sa- 
crificing the animals, is shown in Table u. 
Lung percentages were slightly greater 
than 100 per cent (based on total activity of 
the thoracic contents), because of the lack 
of scattering and absorption by ether tis- 
sues when the lungs alone were counted. 

Calculation of the initial retained mass 
of tantalum following bronchography, us- 
ing the phantom dog as a model and the 
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Fic. 3. Graph of total body Ta!® retention in first 
i0 days after bronchography. CMD «Count 
Mean Diameter; u = micron. 
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hic. 4. Long-term total body Ta!® retention curves. 


initial total body counts, gave values rang- 
ing from 3-6 gm.! 

Roentgenograms of the thoracic contents 
after sacrifice revealed residual tantalum 
deposits (Fig. 5). Histologic sections from 
the animal lungs showed particulate tan- 
talum free in alveoli as well as contained 
within macrophages, with minimal tissue 
reaction. No particulate tantalum could be 
found in the mediastinal lymph nodes ex- 
amined. 


Tage f 
BIOLOGIC CLEARANCE TIMES 


Particle Size 


Clearance Standard 


Dog (count mean ppoe : i 
ie i ; Half-times*® Error of 
No. diameterin , >} ate 
a (after 7 days) the Estimate 
> 
I 5.0 817 d 0.105 
2 5.0 osad 1.95 
o £42d 0.266 
54 

4 50 143 d 

5 1.0 los d 1.24 

6 1.0 sgod 0.3602 


* Exponential clearance is assumed. 


Vor, 111, No. 4 


In Five Persistence of Tantalum Dust 


Tape H 


DISTRIBUTION OF RETAINED TANTALUM 


- | Timeof | 
| Particle Size! o >> 

| | s Size | Sacrifice | 
|i (count mean | , 

| B ; s | (days post- 
| diameter in | 

| eet I I broncho. 


I 

l 

: | 
H 
f i 





Per Cent of Total | 
Initial Activity* 


Per Cent Present at Sacrifice 


Lungs (as 


| a inr * d i i 
i microns " "^. poop i eq sc 
| / gram) Total | C i | lotal | C i | Thoracic | per cent of 
Í 3.3. | WarcasstT | 2 | APCASST ] p~ | . 
| | Body | ' | Body | ' | Contents | thoracic 
! : i i i | 3 
i | | | | i Contents); 
"— — —Á AE, MERE RR RES Jo neu | 
I $.0 | [1I | g O.O2 | 100 0 I3 | 99.9 —— 101 
2 $.0 | 205 | 2 Gak o “eC 24 | 97 6 | 104 
3 5o | 20K | 33 0.3. | 10 | 23 | 977 | 107 
4 cO | 110 b * agus 0.06 | Ioo 16 Uo Boe d 103 
: l i 2 | i 4 X 
5 | GO |] 23 | 6 O.$ | 100 eMe Gua. | oO 
6 1.0 | 164 |j 19 em | doo | re: | 99.0 | 103 


* Corrected for physical decay. 
t Defined as total body minus thoracic contents. 


i Greater than 100 per cent because of less scattering and absorbing material for lungs alone. 


DISCUSSION 


The amounts of tantalum initially re- 
tained following diagnostic total broncho- 
grams in medium sized dogs 1s estimated to 
be 3-6 gm. The rapid initial clearance of 
tantalum from the respiratory tree (Fig. 3) 
is attributable primarily to the ciliary- 
mucous transport system, which has been 
designated as “Phase I” bv the Task Group 
on Lung Dynamics for Committee II of the 
International Radiological Protection Com- 
mission.” Tantalum particles raised from 
the lower respiratory tract in this phase are 
subsequently swallowed, and their ensuing 
intestinal passage accounts for the short 
initial delay in total-body clearance. 

The slower component of the clearance 
curves after 7 days (Fig. 4) reflects primar- 
ily the pulmonary component, or clearance 
from the distal nonciliated portions of the 
respiratory tree. Clearance from the lung 
during this period, designated "Phase II" 
in the Task Group report, is mainly bv 
means of lymphatic or blood-vascular trans- 
port. Also, there is some late local clearance 
of the particles by macrophages, which is 
in turn coupled with the ciliary-mucous 
transport system. 


The data agree reasonably well with a 
report by Sill ef a/,* of an accidental human 
exposure to unsized particles of radioactive 
tantalum oxide, tollowing air-borne release 
of the tantalum from a contaminated tub- 
ing in a reactor experiment. In that report, 
93 per cent of the tantalum was excreted in 
the first 7 days. Although the authors were 


unable to make a precise statement of bio- 


logic half-life of the remaining tantalum 





Fic. 5. Roentgenogram of thoracic contents 
from autopsied animal. 
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(i.e. after 7 days) they concluded that it 
was "undoubtedly greater than 1,000 
days." 

Counts of autopsied canine lungs, com- 
pared to the total body, indicated that 
most of the retained tantalum remained 
within the lungs (Table 11). This was sup- 
ported by the specimen roentgenograms 
(Fig. 5). 

No systematic relationship between 77 
vivo persistence of activated tantalum and 
the administered particle size could be dem- 
onstrated. However, there was unexpected 
long-term retention of activated tantalum 
in § out of 6 animals. The persistence of 
activated tantalum in experimental bron- 
chography suggests caution in the use of 
tantalum dust in humans, if use of this 
agent is based in part on the assumption 
that it is rapidly and completely cleared 
from the bronchial tree. Obviously, the 
above cautionary note applies strictly only 
to the technique of administration and to 
the particle sizes employed in these studies. 


SUMMARY 


A convenient experimental method for 
the zn vivo estimation of retained metallic 


T. Upham, L. S. Graham, R. J. Steckel and N. Poe 
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substances, using neutron activation prior 
to their administration and subsequent to- 
tal body counting, has been applied suc- 
cessfully in this study. 

Unexpectedly long persistence of tan- 
talum dust suggests caution in the use of 
this agent. 


R. J. Steckel, M.D. 

Department of Radiology 

University of California, Los Angeles 
The Center for the Health Sciences 
Los Angeles, California 90024 
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DEMONSTRATION OF A RETROGRADE PANCREATIC 
PATHWAY: CORRELATION OF ROENTGENO- 
GRAPHIC AND ELECTRON MICROSCOPIC STUDIES* 


By ROBERT L. WALDRON, II, M.D., SARAH A. LUSE, M.D., HERBERT 


E. WOLLOWICK, M.D., 


and WILLIAM B. SEAMAN, M.D 


NEW YORK, NEW YORK 


HERRING and Simpson? believed that 
following ligature of the duct of 
Wirsung pancreatic secretions continue 
but escape by lymphatics and blood. 
Byrne and Boyd! postulated retrograde 
absorption of pancreatic fluid injected into 
the pancreatic ducts. Evidence for such a 
ducto-interstitial-venous pathway was 
presented by Stein eż a/.4 In 1957 Edlund 
and Ekholm? demonstrated a basement 
membrane lined interstitial space in the 
pancreas which they thought might afford 
a pathway for retrograde flow from ductule 
to capillary without direct pancreatic 
cellular contact. Waldron® has observed 
consistent retrograde pancreatic passage 
of the water soluble roentgenographic con- 
trast agent, sodium diatrizoate, in dogs. 
The initial observation that a pyelogram 
occurs rapidly after initiating flow of 
sodium diatrizoate into the pancreatic 
ductal system (Fig. 1, Æ and B) was fol- 
lowed up by a correlative electron micro- 
scopic study. 

This paper is submitted as documenta- 
tion of a pancreatic ducto-interstitial- 
venous pathway studied by means of 
roentgenography and electron microscopy. 


METHOD 


Laparotomies were performed under 
intravenous pentobarbital anesthesia in 30 
to 40 pound mongrel dogs of both sexes. 
Following duodenotomy the pancreatic duct 
opening was identified and cannulated with 
a No. 5 French ureteral catheter. Five ml. 
of contrast material (sodium diatrizoate 


* Presented at theSeventeenth Annual Meeting ofthe Association of University Radio 
From tte Departments of Radiology and Anatomy, Columbia-Presbyterian Medic 


of Columbia University, New York, New York. 


[hypaque 50] or a combination of 4 ml. hy- 
paque so with 1 ml. thorotrast) was in- 
fused at a pressure of 150 cm. of water. 
Roentgenograms were made immediately 
prior to biopsy to obtain a record of the 
pancreatic opacification which had resulted 
from the infusion (Fig. 2, 4 and B). 
Simultaneous biopsies of the body of the 
proximal pancreatic lobe and the left kid- 
ney were fixed immediately for electron 
microscopy. They were minced into small 
blocks about 1 mm. in greatest diameter 
and placed in 3 per cent glutaraldehyde in 
o.1 M cacodylate buffer followed by post- 
osmication in I per cent osmium tetroxide 
in the same buffer, or were placed in 1 per 
cent buffered osmium tetroxide without 
preceding aldehyde fixation. The fixed 
tissue was rapidly dehydrated in ethanol 
and embedded in Swiss Araldite. Thin sec- 
tions were cut on a diamond knife 
with a Porter-Blum MT-1 microtome, 
stained with lead citrate and examined in 
an RCA EMU-3F or 4A electron micro- 
scope. 


RESULTS AND DISCUSSION 


The triiodinated roentgenographic con- 
trast material. sodium diatrizoate (hy- 
paque 50), used in this study is used 
widely in clinical radiology. This compound 
was found to be electron opaque and was 
observed in the pancreatic ductules in the 
specimens obtained immediately follow- 
ing pancreatic infusion (Fig. 3). Simul- 
taneous renal biopsy showed the electron 
opaque sodium diatrizoate in the brush 


ista, San Francisco, California, May 7-10, 1969. 
Center, College of Physicians and Surgeons 


This work was supported in part by a grant from the National Institute of General Medical Sciences (GM 15289) and in part by the 


James Picker Foundation. 
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Fic. 1. (4) Pancreatogram after total of g ml. of sodium diatrizoate had been infused in 3} minutes at an 
infusion pressure of 150 cm. of H;O shows proximal lobe ductal and glandular opacification and early 
visualization of both ureters (arrows). (B) Ten minutes after instillation of a total of 22 ml. of sodium 
diatrizoate in 8} minutes. Pancreatic opacification is barely visible and the pelvocalyceal and ureteric 
Systems are now well demonstrated (arrows). Although opacification of the pelvocalyceal and ureteric 
collecting systems was not as striking with the 5 ml. quantities of sodium diatrizoate used in the current 


study, it was present (Fig. 2). 


border of the proximal convoluted tubule 
(Fig. 4). Although the electron density of 
the contents of the pancreatic ductules 
was distinctly greater than in the pancreas 
of control noninfused dogs, it was not 
possible to follow it beyond the lumen of 
the ductule. Therefore thorotrast was 
added to the hypaque as an electron dense 
indicator of the distribution of the contrast 
material after infusion into the pancreatic 
duct. It was readily visible as extremely 
electron opaque particles that extended 
into the interstitial spaces between the 
pancreatic cells and into the perivascular 
spaces (Fig. 5, Æ and B). Occasionally 
thorotrast was identified in pinocytotic 
vesicles in the capillary endothelium and 
rarelv as small aggregates in a vessel 
lumen. At the pressures used in these ex- 


periments (150 cm. H;O) rare pancreatic 
cells showed traumatic penetration by the 
injected radiographic media. 

The observation that iodine containing 
roentgenographic contrast agents can be 
visualized with the electron microscope is 
one which presents far-reaching possibili- 
ties for multiple static views of rapidly 
evolving physiologic processes. In the cur- 
rent study it has been instrumental in 
demonstrating a pancreatic pathway which 
had been postulated earlier (Fig. 6). 
Several methods for obtaining retrograde 
pancreatography are in developmental 
stages. The utilization of the ducto- 
interstitial-venous pathway for rapid retro- 
grade passage of water soluble roentgeno- 
graphic contrast agents permits pancreatic 
opacification with minimal direct pan- 
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Retrograde Pancreatic Pathway 





Fic. 2. (4) Roentgenogram showing pancreatic ductal opacification (arrows) and no urinary tract opaci- 
fication after 5 ml. of sodium diatrizoate. Simultaneous pancreatic and renal biopsies were taken immedi- 
ately following this roentgenogram. Figure 3 shows electron micrograph of pancreas. (B) Roentgenogram 
2 minutes following pancreatic and renal biopsies shows diminished opacification in the pancreatic duct 
and contrast material now present in both pelvoureteric systems (arrows). 


creatic cellular contact to the contrast 
media. It is thought that the utilization of 
this pathway makes instillation of sodium 
diatrizoate in retrograde pancreatography 
safe—a finding indicated by previous 
animal toxicity studies. Our observation 
of focal injury to some pancreatic cells 
at an injection pressure of 150 cm. H;O 





Fic. 3. Electron micrograph of a section through 
the body of the proximal pancreatic lobe. Electron 
opaque sodium diatrizoate is seen in a pancreatic 
ductule (arrow). 


suggests that in the human being injec- 
tions should be made at a lower pressure. 
That other contrast agents may be toxic 
is suggested by our preliminary results with 
ethiodol, an ethiodized oil which causes 
obstruction of pancreatic ducts. Indeed, 
the pancreas could still be demonstrated 
roentgenographically 5 days after an in- 
fusion of this agent. The ducto-interstitial- 
venous pathway was rapidly blocked at 
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Fic. 4. Electron micrograph of the brush border of 
the proximal convoluted tubule of the kidney ob- 
tained at the same time as the pancreatic section 
illustrated in Figure 3. Here the electron opaque 
sodium diatrizoate can be seen with even greater 
clarity than in Figure 3. 
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CAPILLARY 
ENDOTHELIUM 


lic. 6. Diagrammatic illustration based on Edlund 
and Ekholm’s work to illustrate the ducto-inter- 
stitial-venous pathway that was postulated to ex- 
plain the rapid passage of sodium diatrizoate 


the ductule level since no electron opaque 
material was demonstrated in the kidney 
and no pyelogram was produced. 


SUMMARY 

Water soluble contrast material in- 
fused into the pancreatic duct is followed 
rapidly by roentgenographic visualization 
of the urinary tract in the dog. Iodinated 
contrast materials have been found to 
exhibit the property of opacity on electron 
micrographic study so that their location 
can be established. Biopsy specimens of the 
pancreas obtained at the time of infusion 
of contrast material demonstrated opaque 
material on electron microscopic evalua- 
tion. Simultaneous renal biopsies showed 





through the pancreas. A basement membrane 
lined interstitial space extends from the pericapil- 
lary area to, at least, the proximity of the terminal 
ductules. M = mitochondria; ZG —zymogen gran- 
uoles. 
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Fic. 5. (4) Electron micrograph showing dense thorotrast particles in the interstitial space between 3 
pancreatic acinar cells. (B) Electron micrograph of blood vessel in exocrine pancreas. Part of an acinar 
cell with a single zymogen granule is present at the lower left. The arrows PV indicate thorotrast in the 
perivascular space. At VES a vacuole in the endothelial cytoplasm contains thorotrast. Arrows (E) show 
small and large aggregates of thorotrast in the space between 2 endothelial cells. A few isolated particles 


also are evident within the lumen at (V). 


<< 





similar material in the brush border of the 
proximal convoluted tubule before it was 
visible roentgenographically. 

Evidence is presented to document the 
pancreatic ducto-interstitial-venous path- 
way postulated in 1909 by Herring and 


Simpson.’ 
The observation that iodine containing 
roentgenographic contrast agents are 


visualized with the electron microscope 
offers wide possibilities for obtaining mul- 
tiple static views of rapidly evolving physi- 
ologic processes. 


Robert L. Waldron, II, M.D. 
Department of Radiology 

Mt. Auburn Hospital 

330 Mt. Auburn Street 
Cambridge, Massachusetts 02138 
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THE KINETICS OF CELLULAR PROLIFERATION 
IN NORMAL AND MALIGNANT TISSUES: A 
REVIEW OF METHODOLOGY AND THE 
ANALYSIS OF CELL POPULATION 
KINETICS IN HUMAN TISSUES* 


By JACOB I. FABRIKANTT 


BALTIMORE, MARYLAND 


ORMAL and tumor cell population 

growth im vivo has been estimated 
quantitatively in experimental animals and 
in humans by a variety of methods.*: The 
most valuable for analyzing cell population 
kinetics,* z.e., the dynamic aspects of cell 
populations which regulate the rates of cell 
production and cell loss, has been the in- 
corporation of specific nucleic acid pre- 
cursors combined with high resolution 
autoradiography.4: 5.29.3 TaR and UR 
are nucleic acid precursors which are in- 
corporated into proliferating cells synthe- 
sizing DNA and preparing for division or 
into RNA in cells undergoing proliferation 
and differentiation, respectively. The re- 
sulting cellular labeling provides valuable 


* The following abbreviations are used in the analvsis of cell 
population kinetics??: C, cells in cell cycle; M, cells in mitosis 
(M phase); Gi, cells in pre-DNA synthesis phase; S, cells in 
DNA synthesis (S phase); Ge, cells in post- DNA synthesis phase; 
Go, potentially proliferative cells; S, stem cell compartment; P, 
proliferative cell compartment; D, transitional, maturing and 
differentiating cell compartment; F, functional cell compartment; 
N, number of cells in the population; Ne, number of cells in the 
population in cell cycle; No, number of cells in the popula- 
tion at time 0; Nt, number of cells in the population at time 
t; Ns, number of cells in the population in DNA synthesis; 
Nm, number of cells in the population in mitosis; te, duration of 
the cell cycle; tm, duration of the M phase; tg,, duration of the 
Gi phase; ts, duration of the S phase, tga, duration of the Gz 
phase; m, mitotic rate, f.e., the number of cells dividing per hour: 
LI, TaR-H? labeling index (Ns/N); k, cell flux in and out of a 
proliferative compartment; ki, cell influx into a compartment; 
kj, cell efflux out of a compartment; A, growth rate constant; T, 
tissue doubling time; Thin, tissue doubling time for linear growth 
rate characteristics (rectangular cell phase distribution); Texp, 
tissue doubling time for exponential growth rate characteristics 
(exponential cell phase distribution); Tint, tissue doubling time 
for growth rate intermediate between linear and exponential 
characteristics (intermediate cell phase distribution); TdR, 
thymidine; TdR-H?, tritiated thymidine; TdR-CH, carbon 14 
labeled thymidine; UR, uridine; UR-H*, tritiated uridine. 


information on the proliferation and differ- 
entiation capacities of the cell population. 

Recent reports from this laboratory?-!? 
described studies on reliable methods for 
the 77 vitro incorporation of labeled nucleic 
acid precursors into human tissues of 
surgical and biopsy specimens obtained 
from clinical patients. Under controlled 
laboratory conditions the incorporation of 
the label occurred only in those cells which 
are synthesizing DNA or RNA in the pa- 
tient, thereby providing a pattern of label- 
ing similar to that obtained by 7” vivo 
methods.'® The present investigation con- 
cerns an appraisal of these techniques, and 
an analvsis of the kinetics of cellular pro- 
liferation in human tissues based on the 
quantitative histologic data for determin- 
ing the proliferative capacities and po- 
tential growth rates in normal and diseased, 
and particularly, neoplastic cell popula- 
tions 77 vivo. 


MATERIAL AND METHOD 
BACKGROUND TO EXPERIMENTAL DESIGN 


The work to be reported is part of a 
broad study on quantitative aspects of 
cellular proliferation in normal and neo- 
plastic human tissues. Emphasis 1s placed 
on 4 Important problems: (1) How rapidly 
do cells proliferate in normal and diseased 
human tissues? Do neoplastic tissues pro- 
liferate faster than cells in the tissue of 
origin, or cells of the tissue surrounding the 
tumor? (2) What kinetic factors at the 
cellular level contribute to the over-all 


* Presented, in less detailed form, at the Eighteenth Annual Meeting of the Association of University Radiologists, Lexington, Ken- 


tucky, April 29-May 1, 1970. 


From the Departments of Radiological Science and Radiology, The Johns Hopkins University, Baltimore, Maryland. 
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Radiology, NAS-NRC and by Contracts No. AT(30-1)-3970 and AT (30-1)-4244 with the United States Atomic Energy Commission. 

T Present Address: Department of Radiology, The University of Connecticut School of Medicine, Farmington, Connecticut. 
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growth of a neoplasm in terms of cell cycle 
time, growth fraction and cell loss due to 
: emigration or death? (3) To what extent 
are these factors important in those nor- 
mal and abnormal tissues which appear 
similar histologically, but have widely 
different growth rates? (4) How does cell 
proliferation and differentiation in a benign 
leston compare with a malignant one, and 
in a primary neoplasm with its distant 
metastasis within the body? 

The metabolic activities in proliferating 
human tissues which concern nucleic acid 
synthesis and the cell cycle are being 
examined by quantitative histologic tech- 
niques, primarily high resolution auto- 
radiography following incorporation of 
labeled nucleic acid precursors. The tissue 
turnover rates, potential tissue doubling 
times, and the temporal patterns of DNA 
and RNA synthesis in relation to the cell 
cycle of the proliferating cell populations 
are determined by appropriate techniques 
using H-labeled and C!*labeled TdR and 
UR. Quantitative information on cell 


population kinetics in normal, inflamma- , 


tory, and neoplastic tissues of the larynx 
and adjacent tissues from a selected group 
of over 200 patients is presented, and the 
experimenta] data are discussed in terms of 
relationships of tissue turnover times, pro- 
liferative capacities, and growth rates of 
human cell populations in vivo. Details con- 
cerning the human tissue specimens, animal 
experiments for standardization of the in 
vitro technique, culture media, labeled 
DNA and RNA precursors, hyperbaric ox- 
ygen chambers, temperature and pH re- 
quirements, high resolution autoradiog- 
raphy, and quantitative histologic anal- 
ysis have been described in detail in 
previous publications’! These will be 
summarized briefly here, but for more de- 
tailed descriptions of the techniques and 
facilities used, the previous reports should 
be reviewed. 


HUMAN TISSUE SPECIMENS 


Small surgical and biopsy specimens 
were obtained in the operating or endos- 
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copy rooms, placed immediately in ice- 
cold (4°C.) medium, brought to the labora- 
tory within 1 to 2 hours and cut into small 
pieces (~1 mm.?) for incubation. 


CULTURE MEDIUM AND LABELED 
NUCLEIC ACID PRECURSORS 


Medium M-199,* Earle base (20.0 ml., 
pH 7.0::0.2) with 20 per cent fetal calf 
serum (4.0 ml., pH range 7.2—7.8) was 
used; the final pH of the culture medium 
was 7.5-ko.2. For pulse-labeling studies, 
TdR-H?* (specific activity 14.5-16.5 Ci/ 
mmole,f 1.0 pCi/ml. in 0.9 per cent NaCl) 
or UR-H? (specific activity >20 Ci/ 
mmole, 1.0 uCi/ml. in o.9 per cent NaCl) 
was added to the medium, depending on 
the experiment. For double-labeling ex- 
periments, M-199 medium (4.17 ml.) with 
fetal calf serum (0.83 ml.) and TdR-H? 
(0.025 ml., o.5 pCi/ml.) was used; tissue 
specimens were incubated for $5 minutes, 
thoroughly washed twice with cold TdR 


medium for § minutes, and then incubated 


in fresh M-19gg-fetal calf serum medium 
and TdR-C* (specific activity 53.8 mCi/ 
mmole, 0.05 ml., 1.0 uCi/ml. in 0.9 per cent 
NaCl). 


HYPERBARIC OXYGEN INCUBATION 


Under normal atmospheric conditions, 
the cells in small tissue biopsy specimens 
are relatively anoxic, and, while TdR and 
UR were available to all cells deep within 
the tissue, only those cells sufficiently ox- 
ygenated by diffusion from the medium ap- 
pear to retain the capacity to incorporate 
and utilize the nucleic acid precursors.!? 
This has been demonstrated to be more 
critical for the DNA than for the RNA pre- 
cursor. The rationale for incubating under 
hyperbaric oxygen conditions was to in- 
crease the pO, within the tissue, and there- 
by increase the depth of incorporation of 
TdR and UR. Tissue specimens were there- 
fore cut into ~1 mm? pieces or less, and 
incubations were carried out in specially 


* Baltimore Biological Laboratories, Baltimore, Maryland. 
t New England Nuclear, Boston, Massachusetts. 
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Autoradiograph of a rapidly proliferating 
contact ulcer squamous granuloma from the larynx 
of a £2 year old man. Cells in DNA synthesis and 
mitosis are readily identified. Cell loss due to 
desquamation is extensive, and controls the growth 


rate (1,200 X; H and E; TdR.H?)? 


Fic. 1. 


designed hyperbaric oxygen chambers un- 
der 100 per cent Q: at dc mm. Hg pO, 
and a flow rate of soo cc./min., in agitated 
medium at 37.5°C., and pH~v. C. 


AUTORADIOGRAPHY AND QUANTITATIVE 
HISTOLOGY 
After incubation, specimens were fixed 
for 24 hours (20 parts 70 per cent ethanol, 
2 parts Io per cent formalin, CaCQ; in ex- 
cess, and 1 part glacial acetic acid). Histo- 
logic sections (4 u thick) were cut from wax- 
embedded tissues. Slides were dipped in 
kodak N exposed 





T B2 nuclear emulsion,* 
at 4°C. for 3 to 4 weeks, developed in Ko- 
dak Dig solution,* fixed in Kodak fixer,* 
and stained with hematoxylin and eosin. In 
representative tissue samples, labeling in- 
dices were determined as a percentage of 
all nuclei of cells (in counts of 1,000 to 2,000 
cells) of a morphologically defined popula- 
tion in the tissue specimen. Under these 
experimental conditions, there was no evi- 
dence of deleterious effects due to the high 
pO: or to beta radiation from intranuclear 
H? which could affect the i incorporation of 
labeled nucleic acid precursor iv vitro. 


RESULTS 
SITES OF CELL PROLIFERATION 


The specimens examined in the present 
study comprise 87 of 102 patients with 


* Eastman Kodak, Inc., Rochester, New York. 
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clinical disease of the larvnx and adjacent 
structures classified into 4 groups: normal; 

inflammatory lesions; benign neoplasms 
(squamous cell papillomas of the larynx); 
and malignant neoplasms (squamous cell 
carcinomas of the larnvx). TdR-H*® was 
available to all proliferating cells and read- 

ily labeled cells in DNA svnthesis. In nor- 
mal tissues, labeling was unifor mlv distrib- 
uted throughout the zones of proliferation, 
e.g., in the germinal laver of the stratified 
squamous epithelium of the larynx. In in- 
flammatory and neoplastic tissues, cell 
labeling did not occur uniformly, and there 
was a variation in the percentage of cells 
labeled in different regions of the same 
specimen. In inflammatory tissues, higher 
labeling indices were associated with re- 
gions of acute inflammatory cell infiltration, 
primarily polymorphonuclear leukocytes 
(Fig. 1). In neoplasms, clusters of labeled 
cells at different sites of the same tumor 
biopsy specimen were characteristic in car- 
cinoma (Fig. 2). These observations in tu- 
mors may be related to a number of factors. 
For example, cells with similar generation 
times may represent clones of tumor cells, 
and greater labeling indices would occur in 
populations with relatively short cell cycle 
times. Due to variation in metabolic con- 
ditions throughout the diseased tissue, and 
particularly in tumors, the size of the 





Fic. 2. Autoradiograph of rapidly growing squamous 
cell carcinoma from the larynx of a 66 year old 
man. Cells label in clusters; proliferating regions 
form active zones of neoplastic growth. Cell loss 
to desquamation is extensive (2,000 X; H and E; 
Td)! 
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growth fraction! would depend, to a large 
extent, on the location of cells within the 
tissue. Further, a greater proportion of pro- 
liferating cells occurs in the advancing or 
growing edge of a tumor. Clusters of pro- 
liferating cells would be more common 
nearer the surface of the growing tissue, 
and this is the usual site of a biopsy speci- 
men. 

There was some evidence of preservation 
of cellular differentiation in normal tissues 
in the iv vitro situation. Under prolonged 
incubation periods, labeled cells were able 
to leave the germinal layer and migrate to- 
ward the surface within 4 to 6 hours, but 
still were unable to divide. This provided 
evidence that in the zz vitro environment, 
proliferating cells piled-up in the post-DNA 
synthesis period and did not proceed 
through cell division, but without inhibi- 
tion of svnthesis of substances which pro- 
duced differentiation. 


RATES OF CELL PROLIFERATION 


Tables 1 to rv summarize the kinetic 
data obtained on the tissue specimens 
studied. Labeling of a percentage of normal 
and abnormal epithelial cells occurred in 
all specimens, and it was possible to obtain 
a reliable TdR-H® labeling index for all 
tissues. The percentage labeling indices 
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TABLE I 
KINETIC PARAMETERS FOR NORMAL LARYNX 
(=i hf.) 

LI do 

Sex/ Age (per cent) Tiin | Tint (hr.) 
M/g yr. 7.6 164 131 — 
M/10 yr. 2:5 174 130 — 
Py iD yf. 6.9 181 145 — 
F/39 yr. 4.9 254 203 ss 
M/46 yr. 6.2 201 161 — 
M/06o yr. [NL 236 177 — 


varied widely among the different tissues, 
but the range for tumors was within that 
for normal tissues, and frequently much 
less than those for inflammatory lesions, 
indicating that rates of cell proliferation 
were not necessarily greater in neoplastic 
as compared with normal or inflammatory 
tissues. 

The rates of cell proliferation have been 
expressed as potential tissue doubling times 
(T); z.e., the time for the cell population to 
double in the absence of cell loss. Provided 
certain assumptions are made, analysis of 
the kinetic data can provide valuable in- 
formation on the range of rates of cell pro- 
duction or cell birth rates-from steady- 
state renewal kinetics to log phase expo- 


Tase II 
KINETIC PARAMETERS FOR INFLAMMATORY TISSUES OF LARYNX 
(212,2 Bir.) 

! | Li Tex 
Sex/Age Diagnosis (per cent) Tits As (i) 
F/35 yr. Hyperkeratosis 8.8 142 tig 93 
F/38 yr. Hyperkeratosis i5.4 81 66 53 
M/s0 yr. Hyperkeratosis 20 417 sas 269 
F/54 yr. Hyperkeratosis 9.9 126 IOI 82 
M/62 yr. H yperkeratosis 15.1 95 75 66 
F/63 yr. Hyperkeratosis LA. 390 210 25% 
F/66 yr. Hyperkeratosis 6.3 198 159 129 
M/67 yr. Hyperkeratosis 6.2 201 IGI 139 
F/ 34 yr. Vocal cord granuloma 8.8 142 II4 93 
M/43 yr. Vocal cord granuloma 9.I 137 103 95 
M/52 yr. Vocal cord granuloma yp 17.2 13.5 1.2 
F/28 yr. Melanosis 14.5 86 69 56 


704 


Tage HI 


KINETIC PARAMETERS FOR SQUAMOUS CELL 
PAPILLOMA OF LARYNX 


x F | L I | r oh Tex p 
ay / Ào i : x 
Sex/ Age | (percent) | Tiin Tin (hr.) 
ee Lie "m MCA ScD EAE Muro cae als eho 
| i 
M/S yr.* | 16.6 | 90.0 | 70.8 | 68.8 
M/8 yr.* | 5.6 | 266.4 | 213,0 | 192.8 
M/8 yr.* | 6:3. 4) 57:6 | 178.8 | 164.4 
F/10 yr as? | 369.04 267.6. | 246.0 
M/12 yr 447 | 19,2.) 238,8. 1 220.8 
F/12 yr 44 | 364.8 291.6 238.8 
I ^12 yr | 1.8 | 831.6 | 664.8 540.0 
F/29yr. | 34 | 449.4 | 351.6 | 284.4 
F737 yr. | 361 | 483:6] 362.4.) 333.6 
V/39 yr | bie | 1,248.0 | 999.6 | 811.2 
M/41 yr. | 4.8 | 312.0 | 234.0 216.0 
F/42 yr. | $.9 26454. ] 204.0 | 165.6 
F/44 yr. | 9.8 | 153.0 | 1230 | 100.8 
M /61 yr.F | 10.2 | 146.4 | PIS. | 97.2 
i 


* Same boy with juvenile papillomas of larynx; biopsies taken 
3 to 4 weeks apart. 
T Possibly malignant, 


nential growth. The following general 
observations may be noted. The range of 
T values for the normal epithelium of the 
human larynx is approximately 150 to 250 
hours, and is slightlv less in the child than 
in the adult tissue (Table 1). /nflammatory 
lesions have the shortest doubling times, 
frequently less than 100 hours (Table 11). 
Benign tumors have growth rates which 
vary widely, and may extend from 2 to 6 
weeks (Table n). Malignant neoplasms 
have T values of the range of normal tis- 
sues, or about 150 to 250 hours, indicating 
that rates of malignant cell proliferation 
are not necessarily greater than normal 
cells from which they arise (Table tv). 


DURATION OF DNA SYNTHESIS PERIOD 
IN HUMAN TISSUES 

The kinetic analyses which allow poten- 
tial tissue doubling times to be predicted 
for measured values of TdR.-H? labeling 
indices require information on the duration 
of the DNA synthesis period (t,). There 
are few data on the duration of the S period 
in human tissues-both normal and diseased, 
and particularly. tumors. The values for 
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t, in human tissue biopsy specimens have 
been estimated in 13 patients using a 
double-labeling method adapted to the zz 
vitro technique? Table v lists the t, and T 
values;the following observations are noted. 
The range of t, values in human tissues is 
from —10 to 25 hours, is greater for malig- 
nant than for benign tumor cells, and least 
for normal cells. The T values for malig- 
nant cells, based on measured values of ta, 
are necessarily greater than for benign tu- 
mor cells. 


ANALYSIS OF CELL POPULATION KINETICS 
CELL POPULATION KINETICS 


The maintenance of a proliferating cell 
population 77 vivo is dependent on the bal- 
ance between the rate of cell production 
and the rate of cell loss. A proliferating cell 
system can frequently be compartmental- 
ized in relation to specific attributes of pro- 
liferation, maturation and function (Fig. 
3). Stem cells which feed the proliferative 
compartment are self-maintaining, while 
providing progeny for the proliferating pop- 
ulation. The proliferative compartment nor- 
mally amplifies the cell population through 
sequential divisions; cells leaving this com- 
partment give rise to transitional or differ- 


TasL& IV 


KINETIC PARAMETERS FOR SQUAMOUS CELL 
CARCINOMA OF LARYNX 








| Bb 4 | Pus 
Sex/ Age | (per | Thin | Tint | Ms E 

| cent) | | | WOE) 
Cae AR eee eek! AMIE ca t uu E E E LUE EE 
| | | | 
M/4o yr. | 5.1 | 392.0 | 315.2] 254.4 
M/ s2 yr. | 6.4 | 308.8 | 233.6 | 214.4 
breg te 1 09,0. | 4.59664 | 2,664.0 | 2,160.0 
M/ss yr. | 4.6 Aesop SL 
M/sg yr. | 6.3 316.8 | 254.4 | 206.4 
F/62 yr. | b.g d. “28Gu0-4 23240 | 188.8 
M/62 yr. | 6.2 | 321.6 | 241.6 | 222.4 
F/64 yr. | s. | 337:6] 252.8] 233.6 
M/66 yr. | p | 278.4 21152 | 193.6 
MJ56 yr. |. LO | £,990.8 | 1,996.98. | 1,291.2 
M/67 yr. | 3.5 | 71.2 | 457.6 | aro 
M/71 yr | 7.3 | 20.2 | 219.2 | 179.2 


* Post irradiation. 
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entiated forms and ultimately enter a func- 
tional compartment or die. This scheme 
defines a minimum 3 compartment system 
in which cell compartment size and popu- 
lation level are maintained and regulated 
by external and internal feedback control 
mechanisms. 

Within the proliferative compartment, 
internal regulatory controls further com- 
partmentalize the proliferating cell cvcle 
into at least 4 well-defined phases: the pre- 
DNA synthesis (Gi) phase; the DNA syn- 
thesis (S) phase; the post- DNA synthesis 
(G3) phase; and the mitosis (M) phase? 13-29 
(Fig. 4). Mammalian tissues are usually 
more complex, and may contain a popula- 
tion of potentially proliferative Go cells 
which may divide at a very low rate or only 
on stimulation to enter the cell cycle. As 
this compartmentalized scheme relates to 
the cell renewal system, additional classes 
of differentiating, maturing and functional 
cells yield a basic model of more than 3 and 
frequently at least 6 compartments.?? Nor- 
mally, cell division follows the G, period 
and cells proceed through the cell cycle 
within a few hours of completing DNA syn- 
thesis. In most mammalian cell systems 
thus far studied, T, is ~6 to 10 hours; te, 
~2 to 3 hours; t, ~1 hour; and t, varies 
widen. from minutes to months, and 1s 
primarily responsible for the variation in 
t. among different tissues." The cell cycle 
times appear to be shorter in certain cells 
of the adult mammal than in some of the 
fastest growing experimental tumors." 
Neoplastic growth, therefore, involves kin- 
etic parameters other than only the prolif- 
eration rate, as for example, the growth 
fraction; 7.e., the fraction of cells participat- 
ing in the proliferative pool,^ and the ex- 
tent of cell loss through death and migra- 
tion. 9? 





ANALYSIS OF KINETIC PARAMETERS 


Providing the proliferating system is in 
a steady state of cell renewal, and the dis- 
tribution of t, is invariant, then the num- 
ber of cells in DNA svnthesis in the pro- 
liferating population is proportional to the 
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Fic. 3. Proliferating cell system represented by 
classes of cells with specific attributes of prolifer- 
ation (P), differentiation (D), and function (F). 
Stem cells (S) are self-maintaining and provide 
progeny for the proliferating population. The 
lower scheme illustrates possible radiation effects 
on cell proliferation kinetics. 


time spent in the S period, and N,/N=t,/ 
te where N,/N=LI, the TdR.H* labeling 
index. If t, is known, then the important 
information of t, can be determined from 
the labeling index. The TdR labeling index, 
therefore, is a valuable parameter, since it 
provides information on the growth charac- 
teristics of the tissue; v/z., the sites of cell 
proliferation, the size of the proliferating 
population, and the rates of cell proliferation. 
The average time taken for the cell num- 
ber in a population to double, 7.e., the /zssue 
doubling time, is usually longer than the 
cell cycle time; T >te When all cells in a 
population are proliferating, and the rate 
of cell birth equals the rate of cell loss by 
death or emigration, the population is in a 
steadv-state of cell renewal; the growth 
rate is //zear and the rate of cell prolifer- 
ation is constant. The fraction of cells di- 
viding per hour is dN /dt =k, where t is the 
mean transit time through the compart- 
ment. Since in the steady-state svstem, the 
cell influx equals the cell efflux, and there 
is the same number of cells in each genera- 
tion, then when all cells are proliferating, 
heels and kij=k and dN/dt- kN, late 
grating, N=Noe*t, where N, is the cell 
number at time t=o. In near growth con- 
ditions, N/No=1 and the growth rate con- 
stant, k —r. If t, is invariant, then k=t./ 
Tia, where Tiin 1s the tissue doubling time 
assuming linear growth rate characteristics. 
Since LI =t,/t., then te= Tiin = t./LI. This 
relationship 1s described as the rectangular 
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phase distribution, in which all cells are pro- 
liferating, k; =k, te=T and N is the same 
in each generation; this would obtain in 
steady-state cell renewal systems. 

When all cells are dividing with an in- 
variant t, and there is no cell loss from the 
proliferative compartment, the growth 
rate 1s exponential. Here, k;=0 and dN/dt 
— k;N; integrating, N= Noekit, where kj 
2/T. In this system, the population doubles 
with each generation, and growth rate is 
equal to the labeling rate, so that GN /dt = 
LI-N/t, and LI 2 in 2-t,/t.. Under these 
conditions, t, T..,=1n 2-t,/LI, and a 
growth rate constant of proportionalitv, 
A, 1s introduced. À 1s dependent on the po- 
sition and duration of the S period in the 
cell cycle; it will lie between 2 In 2 and In 
2 for the extreme case of exponential 
growth. This relationship is described as 
the exponential phase distribution for an 
idealized distribution of cells growing in 
log phase, t. is invariant, kj=o and N 
doubles with each generation. Such ideal 
exponential growth rates are rarely found 
in mammalian systems; this type may rep- 
resent the extreme case of neoplastic 
grow th—-possibly lymphoma or early meta- 
static growth in lymph nodes— where con- 
trol mechanisms no longer limit cell pro- 
liferation, and the population doubles with 
each generation. 

Proliferating cell populations zz vivo are 
not in an idea/ steady-state of cell renewal 
nor in exponential growth; they have 
growth rates characteristic of the particu- 
lar tissue. Real systems do not necessarily 
have constant growth rates, and A must be 
determined from the phase distribution di- 
agram for each proliferating cell system. In 
the case of tumors, for example, assuming 
an exponential cell birth rate, cells may be 
lost from the system at a variable rate of 
exfoliation, metastases and death. If it is 
assumed that these cell loss factors are con- 
stant, and k; >k;, then with an exponential 
cell birth rate, the growth rate dN/dt= 
(k; —k;)N. The result is a growth rate in- 
termediate between a linear and exponential 
rate, and while k;=In 2/t,, but k;—k;- 
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In 2/Tiine The value of Tin for tumors, 
therefore, depends to a large degree on the 
relative values of k; and k;, and the extent 
to which k;>k;. For most experimental 
mammalian tumors, In 2 €(k;—kj) € 1.6, 
and (k;—k;) is of the order of 0.75, so that 
generally, Tin=0.75 t,/LI. This relation- 
ship is defined as the intermediate phase 
distribution in which the cell system ts ex- 
panding, A>In 2, and the shape of the 
curve is influenced by the cell loss factor. 
The equations for these models are based 
on à knowledge of 3 parameters: the 
growth rate constant; TdR labeling index; 
and the duration of DNA synthesis. The 
growth factor À can be determined from 
the cell phase distribution; \=T-LI/t,. A 
therefore corrects for the lack of propor- 
tionality between the fraction of cells in 
the S phase and the duration of that phase, 
and thus depends on the position and du- 
ration of the S phase within the cell cycle. 
With only the values of TdR-H? labeling 
indices now available, an accurate mea- 
surement of the duration of DNA synthesis 
in human tissues presents some difficulties. 
For the determination of the duration of 
the S period alone, the use of double-label- 
ing with two DNA precursors adapted to 
the 72 vitro technique is attractive. ??* The 
method involves pulse-labeling the prolif- 
erating population first with TdR-H*, 
then waiting for a period equal to or less 
than t,, and pulse-labeling again with 
TdR-C¥, During the interval between 
labels, cells labeled only with H? pass out 
of DNA synthesis, and these will be pro- 
portional in number (N p°) to the time (t), 
between labels. Cells labeled with C'! were 
in DNA synthesis, and these are propor- 
tional in number (Ne) to the duration of 
the S phase. Using autoradiographic meth- 
ods capable of distinguishing between the 
two labels, the t,= No*.t/N p’. The values 
for T in Tables 1 to 1v are based on kinetic 
analysis of observed pulse-labeled 'TdR- 
H? labeling indices in the tissues, together 
with the t, values in the range of those 
found in the different human cell popula- 
tions in the 13 patients examined in Table 
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v; i.e., t, values of 12.5 hours, 12.5 hours, 
15 hours, and 20 hours for normal and in- 
flammatory tissues, and benign and malig- 
nant neoplasms, respectively. Recently, 
several normal patients and patients with 
leukemia, neoplastic effusions and solid 
neoplasms have been studied in a number 
of clinical laboratories using more complex 
serial sampling techniques after TdR.H? 
labeling 72 vivo. The human data indicate 
S period values in some normal tissues and 
leukemic blast cells of ~10 to r4 hours, 
and in neoplastic tissues, ~20 to 30 hours. 
11.18 These values compare favorably with 
those determined with the Z7 vitro double- 
labeling method. Further, cell generation 
times are much longer in man than in lab- 
oratory animals, and all phases of the cell 
cycle appear to be affected in the change in 
cell generation. times, indicating altered 
rates of biochemical events concerned with 
the different phases of the cell cycle. 


DOUBLING TIMES IN HUMAN TISSUES 


Provided that the spread of t, in the pro- 
liferating WU MU is not great, T 1s pro- 
portional to N. and N; z.e., [/T=N,/N. If 
the fraction of cells entering mitosis each 
hour is known, then T —N/mN,, where m 
is the mitotic rate. If t, is known with some 
precision, the N,/N=(t,-mN,)/N and 
LI —(t,- mN)/N. If all cells divide, t, - T 
and T-t,/LI.? The more realistic situa- 
tion 77 vivo is one 1n which the cell popula- 
tion 1s expanding, the proliferating cells 
have a spread in cell cycle times, and a pop- 
ulation of nonproliferating cells are also 
produced. However, provided the cell phase 
distribution is known-whether the struc- 
ture of such a distribution can be deter- 
mined with any accuracy is a measure of 
the extent of our understanding of a par- 
ticular cell population-and t, can be esti- 
mated with some precision, then the growth 
rate of T of a given cell population, such as 
a tumor, can be determined from a knowl- 
edge of the TdR-H? labeling indices. This 
determination may be used for predicting 
T in human tissues only if all cells prolifer- 
ating are labeled, and there is no cell loss by 
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Tase V 
KINETIC PARAMETERS FOR HUMAN TISSUES 
USING DOUBLE LABELING METHOD? 
IIS ML LL MEE ME M qM LL M LEE 
Sex/Age | Tissue (per | is | 
| cent, 1D | (hr.) 
| 
M/47 yr. | Trachea, | | 
normal | 2.9 | 13.0 | 448.3 
M/s53 yr. | Carina, | | 
normal | 1.8 | 12.0 | 666.7 
M/s2 yr. | Bronchus, | | 
normal POE Pie: | 219.5 
M/66 yr. | Bronchus, | | 
normal | 30-0 1p125 | 250.0 
M/8 yr. Larynx, | i 
papilloma | 10.4 | 15.6 | 120.0 
F/12 yr. | Larynx, | | 
papilloma | 10.1 | 16.9 | 133.1 
bis vr. Lanan | | 
papilloma | Keb 11.6 | 168.2 
M/61 yr. | Larynx, | 
carcinoma ree | 23.1 204.8 
M/6g yr. | Larynx, | 
carcinoma 6.8 | 18.8 | 214.8 
M/66 yr. | Bronchus, | | 
carcinoma | 6.3 | 20.9 | 260.6 
M/72 yr. | Bronchus, | 
carcinoma | 8.9 25.3 1196.4 
M/sg yr. | Esophagus, | | 
carcinoma | 7.9 | 25.4 | 250.7 
M/64 yr. | Esophagus, | | 
carcinoma | Tea | 22.0 | 235.0 


| 





emigration, differentiation or death. Thus 
far, only limited information is available 
on the accurate quantitative estimation of 
cell loss-in solid tumors, e.g., bv exfoliation, 
metastases, and death-and thus, tissue 
doubling times and turnover rates deter- 
mined from these models are, at best, only 
approximate, and represent potential tissue 
doubling times? 


CELL LOSS 


The rate of cell loss from a proliferating 
population is an important parameter de- 
fining the growth characteristics of the pop- 
ulation. In the steady-state renewal system 
with linear growth characteristics, such as 
the epithelium of the small intestine or the 
bone marrow, the rapid turnover times of 
I to 2 days ensure maintenance of tissue 
homestatic control mechanisms for contin- 
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MAMMALIAN CELL LIFE CYCLE 


Fic. 4. Mammalian cell cycle in relation to nucleic 
acid and protein synthesis im vivo. The cell cycle 
shown lasts 24 hours; protein and RNA synthesis 
occur throughout the cell cycle, whereas DNA is 
synthesized only during a defined period (S) dur- 
ing interphase (see text). 


uous cell replacement for cell loss by nor- 
mal processes of differentiation, emigration 
and physiologic attrition. The value of the 
labeling index as a kinetic parameter for 
estimation of the tissue turnover time, 
therefore, would depend to a large degree 
on the extent of cell loss. In neoplastic tis- 
sues, on the other hand, cellular control 
mechanisms which maintain. population 
size and regulate cell turnover, may no 
longer be effective, and the rate of cell loss 
may very well be the important determin- 
ing factor in the measurement of tissue 
doubling times. In the human tissues ex- 
amined in the present study, this was read- 
ily evident in the juvenile squamous cell 
papillomas (Table 111). Here cells were in- 
frequently labeled and left the proliferating 
compartment after division but did not 
emigrate, and the cell loss factor was neg- 
ligible. The contact ulcer squamous granu- 
loma listed in Table 11, on the other hand, 
had an extremely short turnover time, but 
the rate of cell loss by exfoliation and death 
was marked. The tissue growth rates ot pap- 
illomas were much greater than the in- 
flammatory ulcer granulomas, but this was 
not the case for the cell proliferation rate. 
'Thus, the growth rates of these different 
tissues were largely determined not only by 
the proliferative capacity, but rather by 
the rate of cell loss. 
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GROWTH FRACTION 

The fraction of cells proliferating (N,) in 
the entire cell population (N), że., the 
growth fraction (G.F.)!*isa third important 
kinetic parameter in the study of tumor 
growth; G.F. 2 N,/N. The estimation of the 
growth fraction in experimental or human 
tumors cannot be made by a single labeling 
method, and more complex labeling and se- 
rial sampling techniques are required. The 
concept of the growth fraction involves two 
classes of cells (one proliferating and one 
nonproliferating), and these comprise the 
tumor cell population. The extent to which 
cells may move between the two compart- 
ments is not as yet understood. Further, 
the concept signals the importance of 
slowly or nonproliferating cells in tumors, 
particularly in regard to the therapy of 
clinical cancer, but much work is required. 








RNA SYNTHESIS IN HUMAN TISSUES 


The methods for analysis of cell popula- 
tion kinetics for characterizing the prolifer- 
ate state of a growing tissue are primarilv 
related to DNA synthesis in individual 
cells. The biochemical regulation of the 
events which occur during cell proliferation 
and differentiation is not necessarily lim- 
ited to DNA synthesis for cell reproduction. 
Cell proliferation kinetics are concerned 
with the control of DNA synthesis and cell 
division, and thus involve at least 3 main 
biochemical processes during the cell cycle: 
DNA synthesis; RNA synthesis; and pro- 
tein synthesis, particularly enzyme and 
nucleic acid precursor synthesis (Fig. 4).'° 
We have been examining RNA synthesis in 
human tissue biopsy specimens from the 
pharynx, larynx and adjacent structures, 
by a technique which adapts to the 7» vitro 
hyperbaric oxygen method described for 
the incorporation of UR.H? and other 
labeled RNA precursors. Here, too, the 77 
vitro experimental conditions are controlled 
in order that the cellular labeling occurs in 
cells which were synthesizing RNA in the 
patient. 

In the normal mucosal epithelium, auto- 
radiographic studies have revealed that 
within 2 or 3 cell layers which comprise the 
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proliferating population, there is very ac- 
tive RNA synthesis occurring in the nu- 
cleus, and later the label appears in the 
cytoplasm in all interphase cells. In addi- 
tion, nucleolar RNA synthesis is pro- 
nounced soon after the onset of incubation 
of the tissue. However, as cells leave the 
germinal zone and thus the proliferating 
cell population, they become more differen- 
tiated, and subsequently show signs of nu- 
clear degeneration, hyalinization and kera- 
tinization, RNA synthesis ceases abruptly. 
In some normal tissue autoradiographs ex- 
amined from clinical patients, these bio- 
chemical transformations may occur with 
I to 2 cell layers removed from the prolifer- 
ative zone, and no RNA synthesis is oc- 
curring in interphase nuclei, nor is there 
evidence of label appearing in the cyto- 
plasm. Thus, in the normal human mucosal 
epithelium studied, the rate of nuclear 
RNA synthesis is roughly constant during 
the cell cycle of the proliferating popula- 
tion, except during cell division; here RNA 
synthesis slows or ceases, and this is par- 
ticularly apparent during metaphase and 
early anaphase in mitotic cells. 

Studies of biopsy specimens from 18 pa- 
tients with inflammatory and neoplastic 
diseases of the larynx and hypopharynx 
have demonstrated that nuclear RNA syn- 
thesis may be markedly perturbed when 
cells do not undergo normal patterns of 
degeneration, but have left the prolifer- 
ative zone. In inflammatory lesions, there is 
an increase in nuclear, and particularly nu- 
cleolar labeling with UR-H?, and this is 
especially apparent in areas where acute 
and chronic inflammatory cell infiltration 
(both polymorphonuclear leukocytes and 
small round cells) has occurred. Increased 
label appears in the cytoplasm with pro- 
longed incubation. In cells distant from the 
proliferative zone, RNA synthesis de- 
creases, and in relatively normal tissue re- 
gions, activity ceases as the cells leave the 
proliferating region. In neoplastic tissues, 
on the other hand, increased nuclear label- 
ing is not as apparent as in the case of in- 
flammatory tissues. However, in tumor tis- 
sues, nuclear RNA synthesis is occurring 
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Fic. $. Autoradiograph of a slowly proliferating 
laryngeal cord polyp in a 49 year old man. Nuclear 
RNA synthesis persists in cells which have not 
undergone normal degenerative changes but have 
moved out of the proliferative zone (see text; 
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in cells quite distant from the germinal cell 
layer, but not necessarily at a greater rate 
than normal cells. In such tissues as laryn- 
geal cord polyps, nucleic acid synthesis de- 
creases and finally ceases as the highly dif- 
ferentiated and degenerative changes in the 
tissue develop (Fig. 5). 


DISCUSSION 


Thorough analysis of cell population 
kinetics in human tissues iz vivo is pre- 
cluded, primarily by limitations imposed bv 
experiments in man. Recent studies on cell 
proliferation kinetics in patients with acute 
leukemia and widespread terminal malig- 
nancies indicate that valuable information 
on cellular proliferation may be obtained 
from peripheral blood, bone marrow, leu- 
kemic cells and neoplastic effusions.2°- 
These neoplastic tissues are primarily cell 
suspensions, rather than solid tumors, and 
hence permit the use of techniques which 
involve multiple sampling procedures. Fur- 
ther, such cell populations are not neces. 
sarily anoxic, and therefore, the availabil- 
ity, incorporation and utilization of labeled 
nucleic acid precursors, and particularly 
TdR-H’, can apparently occur without 
increasing the oxygen concentration of the 
tissue, 

While there is a considerable amount of 
quantitative information on the in vitro 
incorporation of TdR-H? in human neo- 
plasms, many of these studies are limited, 
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in part, by the considerable variation in 
labeling between and within different tis- 
sues, and particularly solid tissues, of sites 
of cellular proliferation, the sizes of the pro- 
liferating populations, and the rates of cell 
division. The introduction of a safe and re- 
liable zz vitro method for analysis of cell 
kinetics in human tissues should provide 
valuable information for a better under- 
standing of the growth rates of human tis- 
sues 77 vivo. The present report evaluates a 
method for the incorporation of labeled nu- 
cleic acid precursors into surgical and 
biopsy specimens 77 ez/ro—primarily Ta R- 
H?, TdR-C* and UR-H®. The techniques 
provide kinetic information on: (1) per- 
centage labeling indices and DNA synthesis 
times in normal and diseased human tis- 
sues; and (2) proliferative capacities of 
these tissues. These data permit prediction 
of tissue doubling times in human tissues. 
However, the method provides no informa- 
tion on cell loss, e.g., bv death, differentia- 
tion or emigration, and thus the informa- 
tion is limited to the determination of 
pote ontial tissue doubling times only. There 
is now only very little information. on 
quantitative methods for estimating cell 
loss in human tissues. Studies on cell loss 
from experimental tumors? indicate that 
reliable quantitative data are lacking and 
difficult to obtain by cell kinetic labeling 
techniques presently available. Limited in- 
formation is recently available on changes 
in the proliferating and nonproliferating 
fractions of blast cells in acute leukemia. t!’ 
This information is very Important, par- 
ticularly in regard to cellular control mech- 
anisms and cancer, and it would be ex- 
tremely valuable for the estimation of 
growth rates, and thus tissue doubling 
times, in solid tumors in man. Thus far, 
there are few reliable methods for the ac- 
curate determination of cell loss in tumors, 
e.g., by exfoliation, metastases, and death. 
Therefore, until improved techniques. be- 
come available, estimates of tumor doub- 
ling times 77 vivo are not precise, and under 
ideal conditions of cell population growth, 
are at best pofentia/ doubling times. Based 
on DNA labeling studies, both pulse-label- 


Jacob I. Fabrikant 


APRIL, 1971 


ing and double-labeling, together with 
RNA labeling experiments previously re- 
ported?!" we have now shown that label- 
ing indices and DNA svnthesis periods in 
over 200 human biopsv specimens of nor- 
mal and diseased tissues vary widely even 
when uniform labeling occurs, and there- 
fore tissue doubling times vary widelv as 
well. Hence, in spite of similar morpho- 
logic or pathologic classifications of many 
of these cell populations, growth rates of 
human tissues 77 vivo can vary widely de- 
pending on the proliferative capacities of 
the tissues, the proportion of proliferating 
and nonproliferating cell populations, and 
the extent of cell loss. 





CONCLUSIONS 


Much more work needs to be done on 
cell population kinetics in human tissues 
for a better understanding of the growth 
characteristics of normal and diseased, and 
particularly neoplastic, tissues in man. It 
is becoming increasingly important to know 
more about cell growth and cell division in 
human tumors, and thus cellular regulatory 
mechanisms concerned with control of cell 
proliferation in clinical neoplasia, 75175 
As more quantitative data on the kinetic 
analysis of human tumor cell populations 
become available, a greater understanding 
of the factors contributing to the over-all 
growth characteristics of clinical neoplasia 
will become available. Information is re- 
quired on how rapidly individual cells pro- 
liferate in human tumors and whether they 
proliferate faster or slower, in terms of dis- 
tribution of cell cycle times, than cells in 
adjacent premalignant tissues, or in the 
normal tissues of origin. Further, thera- 
peutic experience has demonstrated the 
significance of metastatic disease in the 
control of clinical cancer in man, and in- 
formation is required on cellular prolifera- 
tion In metastatic as well as in. primary 
neoplasms. Such studies on cell population 
kinetics and oncology are essential for the 
understanding of cellular control mech- 
anisms and cancer. Eventually, this infor- 
mation will provide a better insight into 
the selection of methods for the prevention 
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and detection of neoplastic disease, for im- 
provement of therapeutic modalities, and 
ultimately the prediction of recurrence, and 
thus, prognosis, in each patient presenting 
with clinical cancer. 
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A TEACHING CARREL FOR USE IN RADIOLOGY* 


By BRUCE DOUST, M.B., and HARRY W. FISCHER, M.D. 


ELOISE, MICHIGAN 


N RECENT years, the demand for med- 

ical manpower has increased rapidly, so 
that a widespread and well-recognized 
shortage of physicians now exists.?> Var- 
ious estimates of the rate of increase in 
Radiologists’ work load have been made. 
Film utilization provides a crude estimate 
of work load. At the Wayne County Gen- 
eral Hospital this has, in recent years, 
grown at approximately 8 per cent per an- 
num (Fig. 1). 

When an attempt is made to allow for 
the increase in professional effort that this 
represents, the growth rate is much higher, 
due to the increase in the proportion of 
complex procedures. Annual growth rates 
of activity as high as 30 per cent have been 
estimated.! In line with this, it has been 
estimated that the number of radiologists 
required in the U.S.A. by 1975 will be be- 
tween 20,000 and 25,000 or roughly 3 times 
the number available in 1966.° Clearly, the 
work load on individual radiologists is 
likely to increase. 

In order to mitigate the effect of this in- 
crease, efforts must be made to increase the 
efficiency of individual radiologists. There- 
fore, we are looking into ways of increasing 
the efficiency of teaching methods. As a 
first step we have investigated the currently 
available teaching carrels, with the aim of 
selecting the one most suitable for the 
teaching of radiologic subjects. 

The criteria on which selection was based 
were: 

The machine should produce a high qual- 
ity image, as nearly the same as the original 
radiograph as possible. 

The price for a working system should be 
low. 

As we wish to do experimental work on 


the effects of the form of the instructional 
program on the learning process, a system 
with the greatest possible flexibility of pro- 
gram format is required. 

The system should provide for active 
student participation in the program and 
there should be some way of obtaining an 
objective assessment of student perfor- 
mance. 


DESCRIPTION OF THE 
TEACHING CARREL 


Specifications. The carrel has the follow- 
ing specifications: total height, about so 
inches; depth, about 30 inches; width, 
about 40 inches; imaging system, 35 mm. 
black and white slides projected by a pro- 
jector with 3 inch lens* on a plastic screen, 
via a single mirror. 

Sound System. A cassette tape plavert 
using standard tape cassettes is employed. 

Student Response System. Both the cas- 
sette tape player and the responder can 
trigger the projector to change slides. f 


* Kodak Carousel Projector. 

T Norelco Synchroplayer. 

I Dymedia Responder, Dymedia Inc., 2450 El Camino Real, 
Palo Alto, California 94306. 
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Fic. 1. Growth of film utilization at Wayne County 
General Hospital from 1953 to 1969. 


* Presented at the Eighteenth Annual Meeting of the Association of University Radiologists, Lexington, Kentucky, April 29-May 1, 
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Fic. 2. Over-all view of the teaching carrel. The cassette tape player is to the left, the responder to the 
right. The projector is on a shelf above the desk level. The display screen is to the right. 


Figure 2 1s an over-all view of the carrel. 
The projector system is situated above the 
level of the bench allowing greater working 
space to the student with a compact carrel. 
The screen is roughly at eye level, approxi- 
mating the position of films on a viewbox. 
A centrally placed screen would be more 
realistic, but would introduce problems 
with the projection system, which is at 
present very simple. 

The Synchroplayer is screwed into the 
left side of the bench top. This unit will not 
record. It will play cassettes which must be 
recorded on a separate unit; it is not pos- 
sible for the student to erase or to alter the 
tape. Earphones are necessary, not only to 
avoid disturbing other students, but also 
to exclude the considerable noise from the 
projector cooling fan. The responder is to 
the right of the recorder. 

A single switch, (not shown on the pic- 
ture) should be incorporated, so that all the 


components of the carrel can be turned on 
simultaneously, thereby simplifving oper- 
ation of the carrel. 

The Responder. This device allows the 
student to respond to questions posed by 
the program. The 4 buttons represent alter- 
native answers to a question. Only when 
the correct button is pressed does the pro- 
Jector change to the next slide. This gives 
the student the correct answer instantly. 
Figure 3 shows the interior of the responder. 
It contains a standard computer punch 
card. This is punched whenever any of the 
buttons 1s pressed, thus recording the stu- 
dent's mistakes as well as his correct an- 
swers, and makes the data available for 
computer processing 1f required. Several al- 
ternative programs of correct answers are 
available within the responder. 


THE PROGRAM 


The programs are recorded on standard 
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Fic. 3. The interior of the responder showing 
punch card in position. 


stereo tape cassettes, using a specially mod- 
ified stereo tape recorder. The commentary 
is recorded on one of the two stereo tracks. 
On the other track are recorded pulses 
which trigger the projector to change slides. 
There is no restriction on the time interval 
that may elapse between one slide and the 
next, so that the length of commentary for 
any one slide may be as short or as long as 
required. This degree of flexibility is not 
available in certain other commercial sys- 
tems. Thus, the projector can be triggered 
by either a pulse from the recorded pro- 
gram, or a correct response from the stu- 
dent. 

Figure 4 is a block diagram of a typical 
program. Each teaching slide change is 
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triggered by a pulse from the recorder. A 
question slide, however, requires a student 
response to trigger progression of the pro- 
gram. It also illustrates a limitation of the 
system. There is no provision for stopping 
the tape during the time the student 1s con- 
sidering his answer. Thus, a silent gap must 
be left in the tape commentary. This will 
be unduly long for some students, and not 
long enough for others. Further, if the 
student fails to respond, the tape and slides 
will be out of step. 


ADVANTAGES 


(1) The carrel is available to students at 
any time, night or day. 

(2) Unlike other simple carrel setups 
this system allows student response. 

(3) The quality of the image produced 
is good, much better than that available 
with cine film or TV displays. 

(4) Because student response is possible, 
programs can be constructed to cultivate 
judgment, as well as to teach fact. 

(s) The time between slide changes is 
widely variable—a feature not available in 
some other commercially available audio- 
visual devices. 

(6) Film handling is eliminated. 

(7) Components of the system are freely 
available commercially. 

(8) Programs can be prepared simply 
without special help from outside. 


LIMITATIONS 


(1) Programs which are branched, 2.e., 
provide alternative instruction paths de- 
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Fic. 4. Diagrammatic representation of a teaching 
program requiring student response. Peaks in the 
*lower track represent recorded pulses which 
trigger slide changes. (Further description in text.) 
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pending on the student response, cannot be 
used with this carrel. 

(2) As the speed of the taped commen- 
tary is constant, thestudent cannot vary the 
program speed to his own preference. 

(3) The radiographic image is not quite 
the same as the original radiograph, being 
smaller and brighter. 

(4) Student acceptance of carrel teach- 
ing varies. Some students will not use the 
system at all. There 1s some evidence that 
male students, students with language dif- 
ficulties, and slow students prefer the carrel 
to a lecture.* 

(5) Some subjects are not suitable for 
programming onto a carrel. It cannot re- 
place (but may supplement) practical ex- 
perience of techniques, e.g., fluoroscopy for 
barium studies. Also, subjects requiring an 
understanding of dynamic phenomena can- 
not be taught on this carrel. Such subjects 
require the use of cine or TV. 

(6) The carrel cannot answer students' 
questions. 


CONCLUSIONS 


A simple, inexpensive carrel system suit- 
able for displaying radiographic images, 
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and allowing student response, is presented. 
Its advantages and limitations are dis- 
cussed. 


Harry W. Fischer, M.D. 
Department of Radiology 
Wayne County General Hospital 
Eloise, Michigan 48132 
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ANGIOGRAPHIC APPEARANCE OF THE CANINE 
KIDNEY IN ACUTE HEMORRHAGIC SHOCK— 
MODIFICATION BY SALINE INFUSION, 
THAM INFUSION, AND REINFUSION 
OF BLOOD* 


By MILTON ELKIN, M.D., CHIEN-HSING MENG, M.D., and LOUIS MENDEZ 


BRONX, NEW YORK 


HE blood vessels of the kidney might 

be expected to show varving responses 
to acute hemorrhagic shock. Because of the 
decrease in blood volume there could be 
shrinking of all vascular beds including the 
renal. On the other hand, the fallin systemic 
blood pressure could be compensated by 
diminution of the renal vascular resistance 
in order to maintain adequate renal blood 
How, which would be evidenced angiograph- 
ically by a dilatation of the renal vessels. 
Brake e£ a/.? studied the response of the 77 
situ denervated kidney to periods of partial 
and total renal artery occlusion in the 
anesthetized dog; with a reduction in renal 
artery pressure to 40 to 50 per cent of con- 
trol level or lower, there was a decrease in 
renal vascular resistance during the period 
of partial occlusion. The average renal 
artery pressure during the occlusion was 27 
mm. Hg. Following release of the obstruc- 
tion there was a marked increase in renal 
vascular resistance. Ritter? had reported 
that with fall in systemic blood pressure, 
renal resistance decreases to a minimum at 
approximately 65 mm. Hg and remains con- 
stant despite further blood pressure fall. 
The diminished resistance was attributed 
chiefly to changes in caliber of the afferent 
glomerular vessels. Jirka e£ a/.8 using the 
thermodilution catheter in a renal vein of 
dogs reported that in hemorrhagic hvpo- 
tension most experiments showed a rise of 
the renal fraction of cardiac output, in- 
dicating relatively less resistance to blood 
flow in the kidney than in other organs 
under conditions of hypovolemic hypoten- 
sion. 


Selkurt,* using direct renal blood flow 
measurements, found that in the dog acute 
hemorrhagic shock was accompanied bv 
increased renal vascular resistance with di- 
version of proportionately greater shares of 
blood to other parts of the body. He re- 
ported that there is a closure of the renal 
cortical circulation with some persistence 
of the medullary circulation and described 
this as a redistribution of regional circula- 
tion rather than the opening up of new 
pathways of circulation in the medulla.'? On 
the other hand, Aukland and Wolgast! 
stated that acute hemorrhage in the an- 
esthetized dog, to a mean arterial pressure 
of so-65 mm. Hg, reduced cortical and 
medullary blood flow to the same extent. 
They concluded that hemorrhagic hypo- 
tension in dogs leads to a progressive and 
fairly uniform rise in renal vascular re- 
sistance, without any selective hemodv- 
namic response in the juxtamedullary cir- 
culation. Lauson ef al." reported that hem- 
orrhagic shock in man was associated with 
diminished renal blood flow and increased 
renal vascular resistance (afferent arteriolar 
constriction). 

Kupic and Abrams!’ studied the acute 
and delayed renal vascular changes in dogs 
subjected to hemorrhagic hypotension to 
levels of so and 30 mm. Hg mean blood 
pressure. Analysis of serial angiograms dem- 
onstrated a decrease in the size of the main 
renal artery and of the segmental branches, 
slowing of renal circulation time, irregular 
cortical nephrogram, and decrease in size of 
the renal vein. With a mean arterial pres- 
sure below 35 mm. Hg, the outer renal cor- 


* From the Department of Radiology, Albert Einstein College of Medicine, Bronx, New York. 
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tex was poorly perfused with maintenance 
of perfusion of the inner cortex and outer 
medullary regions. 

Goetz ef alë reported that the admin- 
istration of tris (hydroxymethyl) amino 
methane (THAM) to dogs in hemorrhagic 
shock produced an immediate drop in renal 
vascular resistance with a corresponding 
rise in renal blood flow. 

Kramer? reported an increase in renal 
vascular resistance in hemorrhagic shock, 
with persistence of the vasoconstriction 
after reinfusion of the blood. Selkurt'* 
found that upon reinfusion of blood, there 
is an immediate, although not complete, 
restoration of renal blood flow and mean 
blood pressure to approximately 70 to 80 
per cent of the control figures, with simul- 
taneous decrease of the renal vascular re- 
sistance to approximately the control value. 

The purpose of this paper is to report ob- 
servations in dogs on angiographic changes 
produced by acute hemorrhagic shock, 
acute hemorrhagic shock followed by saline 
infusion and acute hemorrhagic shock fol- 
lowed by THAM infusion as well as on the 
angiographic appearance following rein- 
fusion of the blood. 


METHOD 


As described previously,’ selective renal 
angiography was done on dogs using thoro- 
trast as the contrast medium. A red Kifa 
catheter was inserted into the renal artery 
under fluoroscopic control bv the Seldinger 
technique with percutaneous puncture of a 
femoral artery. In order to reproduce in- 
jection and timing factors in serial angio- 
graphy, an automatic injector (Cordis) was 
used, which not only injected the same 
amount of thorotrast each time at the same 
rate, but also initiated the roentgenographic 
exposure at the same time in the course of 
the injection. The dose of thorotrast was 
0.2 or 0.3 ml. per kg. of body weight. Sev- 
eral of the experiments were done with di- 
rect magnification (X2) using an x-ray 
tube with high speed rotating anode and an 
effective focal spot of 0.3 mm. (Dynamax 
61). In some of the studies, films were ex- 
posed at the rate of 2 per second for a total 
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of 5 or 6 seconds; in other studies exposures 
were I per second or sometimes 2 per 3 
seconds for a total of 5 to 8 seconds. Blood 
pressure was recorded continuously from a 
catheter in the lower aorta. In all experi- 
ments the dogs were anesthetized with so- 
dium pentobarbital administered intra- 
venously. 

Acute hemorrhagic shock was produced 
by rapid bleeding from the femoral artery 
into a warmed graduated bottle containing 
heparin solution. When reinfused, the 
blood was passed through a fine metal filter 
to prevent the introduction of small clots. 
THAM, when given, was administered in- 
travenouslv as a 0.3 molar solution in a 
dosage of 300 ml. in 30 to 40 minutes. 


RESULTS 
HEMORRHAGIC SHOCK 


Acute hemorrhagic shock was produced 
in 14 dogs and a total of 30 angiographic 
studies were done in various stages of hypo- 
volemic shock. Dog weights ranged from 
12 kg. to 21 kg. In most experiments there 
was rapid bleeding of coo to 750 ml., al- 
though in a few animals 1,000 ml. was bled. 
The range of bleeding was 18 to 59 ml. per 
kg. of body weight with the average 40 ml. 
per kg. Most bleedings were from 30 to 50 
ml. per kg. Although most of the post-bleed- 
ing anglographic studies were done at mean 
svstemic blood pressure of 40 to 60 mm. 
Hg, some were at levels as low as 20 to 30 
mm. Hg. In most experiments angiographic 
study was done within 15 minutes of reach- 
ing the desired level of hypotension; ad- 
ditional follow-up studies were carried out 
at various periods after production of 
shock, usually at 30 and 60 minutes. The 
usual findings in acute hypovolemic shock 
were: (1) reduction in caliber of main re- 
nal, segmental, and interlobar arteries as 
well as of the intrarenal veins and the main 
renal vein; and (2) renal blood flow was 
diminished as judged by prolonged circula- 
tion time (slowing of the vascular phases) 
and increased reflux of the contrast me- 
dium from the renal artery into the aorta 
during injection for angiography (Table 1). 


TABLE I 


CHANGES WITH ACUTE HEMORRHAGIC SHOCK-— 
TOTAL OF 30 ANGIOGRAMS 
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These results are similar to those reported 
previouslv.!? 

In most of the studies the over-all in- 
tensity of the nephrogram remained good. 
However, in 10 of the 14 dogs (18 of 29 
angiograms) there was irregularity of the 
nephrogram suggesting intrarenal redistri- 
bution of blood flow away from the cortex 
(Fig. 1, 4-C; 2, 4 and B; and 3, 4-C), as 
reported by Kupic and Abrams.!? However, 
the degree of nephrogram irregularity 
varied, its magnitude bearing no constant 
relationship to the level of the systemic 
blood pressure (Table 11). In our experi- 
ments angiographic evidence of poor cor- 
tical perfusion was seen at mean systemic 
pressures as high as 60 mm. Hg. In the 3 
animals exhibiting nephrogram irregularity 
at mean systemic blood pressures above so 
mm. Hg, the hypotension had been present 
for 30 minutes or longer (30, 55 and 7o 
minutes); yet, the phenomenon of intra- 
renal blood flow redistribution in shock is 
not directly related to the degree of hypo- 
tension or to the duration of hypotension. 
In some animals with progressive lowering 
of blood pressure along with longer duration 
of the hypotension, the degree of nephro- 
gram irregularity showed improvement. 
Thus in 1 dog there was marked nephro- 
gram irregularity after 5 minutes of hypo- 
tension at a level of 42 mm. Hg; at 20 
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minutes with blood pressure 44 mm. Hg 
the irregularity was much less marked; at 
5o minutes with blood pressure 46 mm. Hg 
the nephrogram was smooth. Such findings 
suggest the possibility that there js a chang- 
ing pattern of intrarenal blood dow distri- 
bution despite the maintenance of a con. 
stant level of hypovolemic hypotension. 

There has been a good deal of discussion 
in the literature about the Trueta shunt in 
shock. Unfortunately there is a lack of 
clarity in the criteria for the Trueta phe- 
nomenon. If the Trueta phenomenon is 
considered to be cortical ischemia resulting 
from redistribution of intrarenal blood flow, 
then this has been demonstrated by several 
investigators’ !6 since the report by 
Trueta e£ al.” This redistribution of intra. 
renal blood flow in the presence of hypo- 
volemic hypotension supposedly results 
from vasoconstriction and increased resis- 
tance in the outer cortex with decreased 
resistance in the inner cortex and medulla. 
However, if the Trueta phenomenon is 
considered to be a true functional arterio- 
venous shunt with by-passing of the cortex 
and rapid circulation through the medulla 
or inner cortex, then one would expect to 
see rapid opacification of the renal vein: 
i.e., opacification earlier than occurs in the 
control angiogram. The demonstration of 
the opening of arteriovenous shurts in the 
dog kidney in hemorrhagic shock has been 
reported by Gömöri ef a4? in corrosion 
preparation studies. More and Duff? did 
corrosion studies on 36 normal human 
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liG. 1. (4) Control angiogram in 17 kg. 
dog; 2 second film after injection of 
thorotrast (magnification technique). 
Mean blood pressure 1s 153 mm. Hg and 
the urine flow 1.2 ml. per minute. There 
is no vein opacification. (5). Bled 1,000 
ml. in 47 minutes, and in marked hypo- 
tension for 30 minutes. Mean blood pres- 
sure is now 21 mm. Hg; 2 second film. 
Main renal, segmental, and interlobar 
arteries are diminished in caliber. There 
is slight irregularity of the cortical 
nephrogram, although there is, in gen- 
eral, fairly good cortical perfusion de- 
spite the marked hypotension. There 
is good intrarenal and main vein opaci- 
fication. Arcuate and interlobular veins 
are also visualized. The kidney is 
smaller than in Æ. There is marked 
diminution in the urine flow (few drops 
per minute). (C) Thirty-seven minutes 
after completion of rapid reinfusion of 
the blood; 2 second film. Mean blood 
pressure is 150 mm. Hg and urine flow 
1.5—2 ml. per minute. There is no vein 
opacification. Kidney is back to control 
size. 
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liG. 2. (4) Control angiogram in 19 kg. dog; 13 second film after injection of thorotrast. Mean blood pressure 
is 1§5 mm. Hg. The nephrogram is smooth with normal perfusion of the cortex. (B) Bled 750 ml. in 26 
minutes with fall in mean blood pressure to 35 mm. Hg. The dog was im extremis, dying 10 minutes after 
this angiogram. There is marked dilatation of the main renal, segmental and interlobar arteries, possibly 
representing loss of vasoconstrictive tone in the moribund animal; yet, there 1s no opacification of cortical 


vessels. 


autopsy kidneys; no true arteriovenous 
anastomoses could be demonstrated. 
Trueta ef a7. stated that in the rabbit in 
several experimental situations, including 
hemorrhage, renal blood flow may be 
diverted from the cortex and make its 
intrarenal circuit through a medullary path- 
way. The by-passing channels are located 
in the deepest zones of the cortex and the 
subcortical zone of the medulla. As an indi- 
cation of lowered resistance in this vascular 
by-pass, they reported that on direct ob- 
servation of the exposed kidney during the 
period of cortical pallor they could see a 
pulsatile stream of intensely red blood in 
the renal vein. Thev suggested that the 
vasa recta serve as the chief conducting 
channels in the medullary by-pass asso- 
ciated with juxtamedullary glomeruli. They 
reported that blood passes more rapidly 
through this "lesser circulation” than it 
does through the kidney under normal cir- 
cumstances. The medullary route includes: 
interlobular arteries, afferent arterioles 


of juxtamedullary glomeruli, efferent ar- 
terioles of these glomeruli and their deriva- 
tive vasa recta to the interlobular veins. 
The cortical route includes: interlobular 
arteries, the afferent arterioles of the re- 
maining glomeruli, efferent arterioles of 
these glomeruli and their derivative inter- 
tubular capillary network, and, finally, 
through the veins draining this network 
into the interlobular veins. Thus the 
channels of the medullary circuit are not 
arteriovenous anastomoses in the usual 
anatomic sense, but they have the phys- 
iologic significance of such anastomoses in 
that they allow the renal blood to flow in a 
low resistance circuit, by-passing func- 
tional elements of the kidney. 

Daniel e al.4 described a similar phenom- 
enon 1n cats, dogs, monkeys and sheep. 
They also discussed the inconstancy of 
their experimental results and reinforced 
Trueta's earlier view that there may be 
intermittent alterations in the distribution 
of the intrarenal blood flow between the 
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Fic. 3. (4) Control study in a 20 kg. dog; 2 
second film after injection of thorotrast. 
Mean blood pressure is 155 mm. Hg. There 
is good opacification of the main renal and 
intrarenal arteries. The nephrogram is of 
good intensity and smooth in outline. ( B) 
Blood (1,000 ml.) has been removed acutely 
with mean blood pressure 65 mm. Hg. The 
animal has been hypotensive for 70 min- 
utes; 2 second film. There is marked irregu- 
larity of the nephrogram with diminished 
perfusion of the cortex. Note good opacifi- 
cation of the renal vein which had not 
occurred at this time in the control study 
A. (C) Angiogram a few minutes after 
the blood had been rapidly reinfused. Mean 
blood pressure 1s now 152 mm. Hg; 2 


e 


second film after injection of thorotrast. 
The cortex is now well perfused; the 
nephrogram is again regular and smooth 
in outline. The renal vein is not opacified. 
The interlobar arteries are wider now than 
in the control study. 


cortical and medullary circulations. medullary by-pass could, on occasion, be of 

Hence, Trueta and associates did not significantly lower resistance than normally 
describe anatomic arteriovenous fistulas. and thus function as a physiologic shunt. 
However, they did indicate that the On such occasions the angiogram should 
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EFFECT OF SALINE INFUSION IN 7 EXPERIMENTS 
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* Dog with marked blood pressure rise after saline. 


show early opacification of the main renal 
vein. This phenomenon of early vein filling 
was evident in 6 of our experimental ani- 
mals (in 10 angiograms)-— (Fig. 1, 4-C; and 
3, 4-C). Although this early vein opacifica- 
tion might be interpreted as a functional 
shunt and be considered as evidence in 
favor of the Trueta phenomenon, a note of 
caution must be inserted. The early vein 
opacification could be a technical artifact. 
With hemorrhage, the kidney volume 1s 
decreased as is its blood volume. Also all 
arterial vessels diminish in caliber, includ- 
ing the main renal artery. Thus the earlv 
vein opacification might be related to in- 
jection factors; ze, the narrowed renal 
artery ensheathing the catheter as com- 
pared to the freer position of the catheter in 
the control injection. It has been demon- 
strated that too wide a catheter with par- 
tial or complete block of the vessel will, in 
the normal condition, result in early vein 
opacification. That this may be the explan- 
ation is strengthened by the fact that in our 
hemorrhaged dogs early vein opacification 
has so far, in a few experiments, not been 
demonstrated bv aortography or in selective 
angiography with use of a very narrow 
catheter. 

In general the kidneys became smaller in 
size in hvpovolemic hypotension as com- 
pared to the control size. With the 
unmagnified roentgenographic techniques 
used in these experiments the adult dog 
kidney measures about 4.4 X 7. 5cm. Width 


and length of each experimental kidney 
was measured and compared with control 
measurements, Arbitrarily a change of at 
least ; mm. in either of these measurements 
was considered significant. In experiments 
with magnification roentgenographv, a 
difference of at least 10 mm. was used as 
significant change. With this arbitrary 
yardstick 7 of 12 dogs in which accurate 
measurement could be made showed de- 
crease in kidney size. In no case was the 
diminution in size great, averaging 6.8 
mm. (unmagnified) and 13.5 mm. (mag- 
nified), with the largest change being 10 
mm. (unmagnified) and 17 mm. (mag- 
nified). 


ACUTE HEMORRHAGIC SHOCK FOLLOWED 
BY SALINE INFUSION 

In 7 dogs suffering from acute hemor- 
rhagic shock, soo ml. of isotonic saline was 
infused rapidly intravenously with angio- 
graphic study repeated within a few min- 
utes after completion of the saline infusion. 
In 6 of the experiments the post-saline 
blood pressure showed no marked change 
from its pre-saline level. In 1 animal the 
pre-saline level of 44 mm. Hg rose to 113 
mm. Hg after the saline; this result is un- 
explainable. After hemorrhage the angio- 
grams showed the expected changes: di- 
minution in size of the renal vessels, di- 
minution of renal blood flow, and slight 
reduction in kidney size. Saline infusion 
produced no significant change in the ap- 
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pearance of the angiogram except in the 1 
animal with the large increase in blood 
pressure during the saline infusion; in this 
dog renal blood flow returned to control 
appearance while main renal vein and in- 
trarenal vein increased in size although not 
to their control appearance (Table 11). 

Three of these dogs showed irregularity of 
the nephrogram (redistribution of intra- 
renal blood flow) after hemorrhage; saline 
infusion effected no change in 1 (Fig. 4, 
A-C) and only minimal improvement in 2. 
Four dogs showed early main renal vein 
opacification after hemorrhage; after saline 
infusion 2 still showed the same degree of 
early vein filling and the other 2 slightly 
less. 

In 6 dogs in which the kidney could be 
accurately measured none showed increase 
in renal size after the saline infusion as 
compared to the angiogram after hemor- 
rhage. 


ACUTE HEMORRHAGIC SHOCK FOLLOWED 
BY THAM INFUSION 


In 5 dogs suffering from acute hemor- 
rhagic shock, THAM was administered 
intravenously (300 ml. 0.3 molar solution 
in 30 to 40 minutes) with angiographic 
studies repeated immediately and 30 min- 
utes after the THAM infusion was com- 
pleted. In 3 of the animals the main renal 
artery had diminished in caliber after 
hemorrhage; in all 3 the post- THAM an- 
giograms showed increased size of the 
artery although in none did it reach control 
size. In all 5 dogs the segmental arteries 
were reduced in size; after THAM was 
administered 3 returned to control size, I 
toward control size, and 1 remained un- 
changed. In all 5 animals the post-hemor- 
rhage angiograms suggested diminished 
renal blood flow; after THAM infusion 2 
showed increased flow although not as 
good as the control, and the other 3 re- 
mained unchanged. In all 5 dogs the in- 
trarenal veins had diminished in size; after 
THAM infusion 3 had returned toward 
control size and in the other 2 there was no 
change. The main renal vein had become 
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smaller in diameter in all 5 animals with 
hemorrhage; after THAM infusion all ; 
showed return toward control size. All 5 
dogs showed nephrogram irregularity after 
hemorrhage; in 2 dogs the post-THAM 
angiogram showed less irregularity (Fig. 5, 
A-E) and in the other 3 no changes. In 
these 5 dogs THAM infusion effected no 
significant change in kidney size. 

The THAM infusion produced no sig- 
nificant change in the level of the hypo- 
tension. 

The THAM results are summarized 1n 
Table iv. As compared to saline infusion, 
THAM infusion does effect changes in the 
hypotensive angiogram with restitution of 
some of the abnormalities toward the con- 
trol appearance. However, in no instance 
did the post-THAM angiogram, with 
maintenance of the hypotension, return to 
its control normotensive status. 


IMMEDIATE CHANGES AFTER REINFUSION OF BLOOD 


In 10 dogs angiograms were obtained 
within a few minutes after rapid infusion 
of the blood, and comparison was made 
with the appearance of the angiogram 
made before hemorrhagic shock (;.e., con- 
trol angiogram). In almost all animals re- 
infusion of the blood restored the blood 
pressure to its control level. The most usual 
findings were: increased size of the arteries 
(main, segmental and interlobar) (Fig. 6, 
4 and B), diminution in caliber of the 
intrarenal veins, no change 1n size of the 
main renal vein and increased renal blood 
flow (Table v). In 5 dogs the angiogram 
obtained during acute hemorrhagic shock 
showed nephrogram irregularity (dimin- 
ished cortical flow); in all 5 the angiogram 
after blood reinfusion demonstrated a 
smooth and homogeneous nephrogram. In 
6 dogs the shock angiogram showed early 
opacification of the main renal vein; this 
was no longer present in any of these an- 
imals after blood reinfusion. In 10 dogs in 
which the kidney could be measured ac- 
curately, 4 showed an increase in renal 
size after blood reinfusion as compared to 
the control angiogram. 
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Fic. 4. (4) A 16 kg. dog had been bled 77; 


ml. Control mean blood pressure had been 
117 mm. Hg, now is 43 mm. Hg. Hypo- 
tensive for 55 minutes, Control urine flow 
was o.5 ml. per minute, now there is no 


Qn pp o wt urine flow: 24 second film after injection of 
p d e Ro d Uu d ae ; : 








thorotrast. There is marked irregularity of 


the nephrogram with markedly diminished 


cortical perfusion. The renal vein is opaci- 
fed. (B) Angiogram 6 minutes after com- 
pletion of infusion of soo ml. of isotonic 
saline intravenously; 24 second flm. 
Mean blood pressure is 40 mm. Hg 
with still no urine flow. There is still di- 
minished perfusion of the cortex and goo 
opacification of the renal vein. (C) Angic 
gram 17 minutes after all blood rapidly 
reinfused; 24 second film. Mean blood 
pressure is 124 mm. Hg with urine flow 2.6 
to 4 ml. per minute. The nephrogram is 


smooth in outline with good cortical perfu- 
sion. 
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Angiogram immediately after completion 


of intravenous administration of 300 ml. of 
o.3 molar THAM solution in 40 minutes; 


24 second film. Mean blood pressure is 28 
mm. Hg. There is still irregular cortical 
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Itc. 5. (D) Angiogram 30 minutes after C; 23 second film. Mean blood pressure is 28 mm. Hg. Cortical per- 
fusion shows some further improvement, although it is still irregular. (E) Four minutes after completion of 
rapid reinfusion of blood; 21 second film. Mean blood pressure is 114 mm. Hg. The nephrogram has re- 
turned to normal appearance. 


SUMMARY 

Selective renal angiographv in the dog 
shows specific changes during acute hemor- 
rhagic hypotension consisting of reduction 
in caliber of main renal, segmental, and 
interlobar arteries as well as of the intra- 
renal veins and the main renal vein. Renal 
blood flow was diminished as judged by 
prolonged circulation time and increased 
reflux of the contrast medium from the 


renal artery into the aorta. Frequently 
there was irregularity of the nephrogram, 
suggesting intrarenal redistribution of blood 
flow away from the cortex; this phenome- 
non was seen at levels of mean svstemic 
blood pressure as high as 6 mm. Hg and 
did not appear to be related directly to the 
duration of the hypotension. It is suggested 
that there is a changing pattern of intra- 
renal blood flow distribution despite the 
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Total 1 | 
Main renal artery 3 3 
Segmental arteries 5 5 
Interlobar arteries 4 4 
Flow 5 5 
Intrarenal veins 5 5 
Renal vein 5 5 


No Change by 
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F1G. 6. (4) Control angiogram in a 20 kg. dog; 2 second film. Mean blood pressure is 136 mm. Hg. (B) Animal 
had been bled 650 ml. with fall in mean blood pressure to 60 mm. Hg, at which time the angiogram showed: 
diminution in caliber of main renal, segmental and interlobar arteries; slight irregularity of cortical per- 
fusion; and early vein opacification. Now the 2 second film of the angiogram immediately after reinfusion of 
the blood shows an increase in caliber of the arteries as compared with the control. The kidney also mea- 


sures slightly larger than in its control state. 


maintenance of a constant level of hypo- 
volemic hypotension. Several of the ani- 
mals showed early opacification of the main 
renal vein. 

Rapid intravenous infusion of isotonic 
saline in the hypotensive animal usually pro- 
duced no elevation in the systemic blood 
pressure and also effected no improvement 
in the angiographic abnormalities. 

THAM administered intravenously to 


the hypotensive animal usually effected 
restitution of some of the angiographic 
abnormalities toward control appearances; 
however, the post- THAM angiograms still 
showed the nephrogram irregularity. 
Reinfusion of the blood effected correc- 
tion of the angiographic abnormalities 
noted during the hypotension. Actually the 
immediate post-reinfusion angiograms gave 
evidence of reactive hyperemia of the kid- 


TABLE V 


CHANGES AFTER BLOOD REIN FUSION—-COMPARED TO CONTROL—IN IO DOGS 
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Main renal artery IO 
Segmental arteries 9 
Interlobar arteries IO 
Intrarenal veins I 
Main renal vein 5 
Flow 6 
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ney as manifested by increased size of 
arteries and increased blood flow (more 
rapid vascular phases and less reflux of 
contrast medium from the renal artery into 
the aorta). The evidences of intrarenal 
redistribution of blood flow in hypovolemic 
shock (nephrogram irregularity) were no 
longer present after reinfusion of blood. 


Milton Elkin, M.D. 

Department of Radiology 

Albert Einstein College of Medicine 
1300 Morris Park Avenue 

Bronx, New York 10461 
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VASCULAR IMPRESSIONS ON THE URETERS* 


By ARNOLD CHAIT, M.D., KENNETH W. MATASAR, M.D., 
CARL E. FABIAN, M.D.,t and HARRY Z. MELLINS, M.D.+ 


NEW YORK, NEW YORK AND PHILADELPHIA, PENNSYLVANIA 


Ane extrinsic pressure defects of 
the ureters are frequently encountered 
on excretory urographv and retrograde 
pyelography. With a few notable excep- 
tions, these usually are dismissed as being 
of no significance or, more commonly, not 
even mentioned in the roentgenologic re- 
port. If they are noted, they may be at- 
tributed to vascular crossing defects but 
are ordinarily not further defined. Many of 
these defects reflect important disease; 
some are of little or no importance or are 
manifestations of disease processes or 
anatomic states that are roentgenographic- 
allv more directly apparent. Indeed some 
of the groups of ureteral notching discussed 
below were appreciated only retrospec- 
tively. 

We propose to review the po- 
tential causes of vascular notching of the 
ureters regardless of their diagnostic im- 
portance. 

Vascular pressure defects of the ureters 
may be arterial or venous. À single area of 
ureteral "notching" may be present or 
there may be multiple serpentine notching 
defects along a segment or along all of a 
ureter. For a diagnosis of vascular impres- 
sion to be entertained, the defect or defects 
must be present on all roentgenograms on 
which the segment of ureter in question is 
demonstrated and must be more evident on 
the filled diastolic than on the empty con- 
stricted ureter. The defect must further- 
more be clearly due to pressure from a 
structure extrinsic to the ureter. If these 
criteria are strictly adhered to when con- 
sidering a diagnosis of arterial or venous 


notching of the ureters, the differential 
diagnosis must be a short one indeed. 

Case reports of vascular impressions on 
the ureters have appeared rather fre. 
quently. In virtually each case, multiple 
differential diagnostic possibilities are pre- 
sented. These have included: retroperiton- 
eal fibrosis, pressure from retroperitoneal 
tumor or lymph nodes, ureteritis cystica, 
tuberculous or chronic nonspecific ureteri- 
tis, primary ureteral tumor, ureteral peri- 
stalsis, hemangiosarcoma of the ureter, 
cellular debris, nonopaque calculi, blood 
clots, and on retrograde studies, air bub- 
bles,5:9.18,.24,25,27,31,33,34,40,44,49—51 

Of the above, most are clearly intrinsic in 
nature. We have found only retroperitoneal 
tumor or lymph nodes to present a signifi- 
cant differential problem. A single ureteral 
Impression by a crossing vessel or an ad- 
jacent vessel can indeed be closely mimicked 
by retroperitoneal tumor or lymph node. 
Retroperitoneal fibrosis can, as will be 
shown below, cause dilatation of collateral 
veins and resultant vascular indentation 
upon the ureters, but the typical ureteral 
compression bv the fibrotic process itself 
bears no relationship to the tvpe of ex- 
trinsic pressure caused by crossing ves- 
sels.?::? Ureteritis cystica, although almost 
always prominently mentioned in the dif- 
ferential diagnosis of vascular impressions 
on the ureters, is clearlv an intrinsic ure- 
teral disease. 

The serpentine tvpe of notching, ac- 
counted for by dilatation of the ureteral 
artery or vein or of the gonadal vein, 
should in reality never be confused with 
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Fic. 1. (4) Intravenous pyelogram with bilateral 
proximal ureteral notching (arrows). (B) Aorto- 
gram demonstrating both ureteral impressions to 
be due to crossing accessory renal arteries (ar- 
rows). It is interesting to note that the impression 
on the right ureter is in a /atera/ location. The 
same vessel accounting for this impression also 
indents the uretero-pelvic junction as it crosses 
from medial to lateral. 


any of the above intrinsic entities with the 
possible exception of peristalsis. The fact 
that peristalsis presents a changing pattern 
should remove it from consideration in the 
differential diagnosis. 

We have found only 4 intrinsic ureteral 
entities, all of which are extraordinarily 
rare, to in any way present a differential 
diagnostic problem. These are ureteral 
valves, ureteral diverticulosis,! periar- 
teritis nodosa of the ureter,? and ureteral 
sacculation in children with absent abdom- 
inal musculature. 

The differential diagnosis within the 
group of vascular impressions is very ex- 
tensive. 
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A. ARTERIAL IMPRESSIONS ON 
THE URETERS 
I. IMPRESSIONS BY ACCESSORY RENAL ARTERIES 
Baum and Gillenwater® have demon- 
strated previously poorly understood im- 
pressions on the renal pelvis to be due to 
crossing vessels. In patients with accessory 
renal arteries, particularly when these arise 
low from the aorta, similar defects may be 
found on the proximal ureters. These may 
be crossing defects or may be extrinsic 
pressure on the medial or lateral aspect of 
the ureter (Fig. 1, 7 and B). Vessels cross- 
ing at the uretero-pelvic junction have been 
implicated in the etiology of uretero-pelvic 
obstruction. 


2. COMPRESSION BY THE ILIAC ARTERY 


Impressions on the ureters are com- 
monlv seen at the level at which thev cross 
the iliac vessels. These extrinsic pressure 
defects are often deep and seem, at least 
roentgenographicallv, to cause minor de- 
grees of obstruction (Fig. 2). Such *'ob- 
structions," however, appear not to be 
clinically significant. When defects of this 
type appear on the right in the female pa- 
tient, they may lead to a mistaken diagno- 
sis of "right ovarian vein syndrome" (Fig. 


9, Zand 5; B; below). 
3. RENAL ARTERY STENOSIS 


The periodic revival of interest in hyper- 
tension of renal vascular origin has sensi- 
tized radiologists to the recognition of 
ureteral scalloping as an indirect sign of 
renal artery stenosis.?: 9/27.34/42,51,55 Su ch ure- 
teral notching had in fact been thought to 
be almost pathognomonic of stenosis of the 
renal artery.*? Although this is not so, the 
sign is nonetheless a valuable one. That 
vessel which accounts for this type of 
serpentine notching is the ureteral artery. 
This complex artery has been largely ig- 
nored by the standard anatomy texts, but 
has been thoroughly described by urolo- 
gists, gynecologists, and angiographers. 
It is a long anastomotic channel extending 
from the kidney to the bladder. It takes 
multiple origin from: (a) intrarenal dorsal 
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and ventral branches of the renal artery; 
and/or (b) an extrarenal branch of the 
renal artery; (c) the gonadal artery; (d) 
directly from the aorta; (e) from lumbar 
arteries; (f) directly from the internal iliac 
artery; or (g) vesical, uterine, and hemor- 
rhoidal branches of the internal iliac ar- 
tery? 10.13,85,45,51 (Fig, 3). Rarely, the renal 
contribution to the ureteral artery may be 
seen on a normal renal arteriogram without 
evidence of notching of the ureter (Fig. 4). 
It may dilate in chronic pyelonephritis, 
renal carcinoma, carcinoma of the renal 
pelvis, and tuberculosis, as well as in renal 
artery stenosis.!° 

As each of the feeding twigs reaches the 
ureter, it divides into ascending and de- 


Fic. 2. The ureter is frequently indented by the 
iliac artery as it lies upon this vessel (arrow). 
Despite the apparent distention of the ureter 
proximal to the site of crossing, such vascular 
impressions appear not to be symptomatic. 


Vascular Impressions on the Ureters 
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Fic. 3. Sketch of the arterial supply of the ureter. 
The ureter normally receives its arterial supply 
from branches of the renal artery, gonadal artery, 
directly from the aorta, from lumbar arteries, 
directly from the internal iliac artery, or from 
branches of the internal iliac artery. As each of 
these twigs reaches the ureter, it branches into an 
ascending and descending limb and joins with its 
neighbors to form a continuous channel. Flow 
is normally fo the ureter from all sources, but 
direction of flow is responsive to pressure changes. 
Renal artery stenosis (upper X) may cause dilata- 
tion of the ureteral artery and perfusion of the 
kidney by ureteral arterial twigs feeding into the 
renal artery distal to the stenosis. Similarly, aortic 
occlusion or occlusion of the common or internal 
iliac artery (lower X), with resultant lowered 
pressure in the pelvis may result in ureteral artery 
dilatation; flow in this case, however, is from the 
renal artery /o the pelvis. 


scending branches and, running in the 
ureteral adventitia, joins with adjacent 
branches to form a continous channel. 
Flow in this channel is normally 7o the 
ureter from all sources. Flow 1s, however, 
responsive to pressure changes and will 
take place toward low pressure areas even 
should this cause the reversal of normal 
flow direction. Should there be a significant 
stenosis of the renal artery proximal to the 
site of origin of a ureteral artery contribu- 
tion, fall in pressure beyond this stenosis 
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lic. 4. Primary roentgen magnification of late ar- 
terial phase of normal selective left renal arterio- 
gram. The renal contribution to the ureteral ar- 
tery is clearly demonstrated (arrows). It is inti- 
mately associated with the ureteral adventitia, 
but causes no impression on the ureter. 


may be sufficient to cause a reversal of flow 
in and dilatation of the ureteral artery, re- 
sulting in renal perfusion distal to the site 
of occlusion. Such dilatation mav cause 
multiple areas of extrinsic pressure on the 
ureter (Fig. 5, 4D). This is probably the 
most familiar cause of ureteral notching 
and when present is thought to suggest a 
degree of renal artery stenosis sufficient to 
be implicated in the production of hyper- 
tension. 


4. AORTIC AND ILIAC ARTERY OCCLUSION 


The same periureteral arterial channels, 
which serve to perfuse the kidney beyond a 
renal artery stenosis or occlusion and which 
account for the classical picture of ureteral 
notching, may, under appropriate pressure 
changes conduct blood in the reverse di- 


Chait, Matasar, Fabian and Mellins 





APRIL, I97I 


rection (Fig. 3). Such changes occur in 
aortic or iliac artery occlusion. The low 
pressure area 1s then in the pelvis and flow 
Is from the renal artery through the peri- 
ureteral arterial channel 7o the internal 
iliac artery (Fig. 6, 4-C). The resultant 
notching is rarely as marked as in renal 
artery stenosis, since many other collateral 
channels are available for pelvic perfusion 
and the periureteral vessels do not greatly 
enlarge. We have not seen ureteral notch- 
ing previously described as a sign of iliac 
artery disease, but now that we are alert to 
this possibility, we have found it to be not 
infrequently present. It appears unlikely 
that the amount of blood "stolen" from the 
kidney is adequate to be implicated in the 
production of renal vascular hvpertension. 


$. CIRSOID ANEURYSM OF THE 
RENAL ARTERY 

Cases of cirsoid aneurysm of the renal 
artery causing ureteral impression have 
been reported. This probably is a real 
entitv; however, one cannot help but 
wonder whether careful angiographic ex- 
amination might not demonstrate some of 
the reported lesions to in fact represent 
periureteral collateral arteries developing 
in response to renal artery, iliac artery, or 
aortic occlusion. Figure 7 is an intravenous 
pyelogram of a patient reported at surgery 
to have had such a cirsoid aneurysm. An- 
giography was not performed. 


6. IMPRESSION BY AORTIC AND HYPO- 
GASTRIC ARTERY ANEURYSMS 

The rare aneurysm of the hypogastric 
artery has led to complete occlusion of the 
ureters and resultant anuria. Before this 
stage is reached, the enlarging aneurysmal 
mass will indent the ureter.’ 

Entrapment of the ureters by abdominal 
aortic aneurysm is common. 


B. VENOUS IMPRESSIONS ON 
THE URETERS 


I. NORMAL GONADAL VEIN 
CROSSING DEFECT 


Both ureters may be crossed by normal 
gonadal veins (Fig. 10) proximallv, a short 
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distance below the uretero-pelvic junction, 
and distally, at about the level of Sr. 
Crossing defects may frequently be seen at 
both of these locations (Fig. 8, Z and 5; 
and 9, /7-C). Should they present a diagnos- 
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tic problem, selective gonadal venography 
may be performed. These defects are of no 
clinical significance except as they may be 
related to the concept of “ovarian vein 
syndrome." 


Fic. 5. (4) The proximal ureter of this young hypertensive adult demonstrates rather subtle but quite con- 
stant extrinsic impressions (arrows). (B) A midstream aortogram demonstrates almost complete occlusion 
of the left renal artery (open arrow), probably by fibroplastic disease. The solid arrow demonstrates hyper- 
trophy of the upper lumbar arteries. (C) This reversed tone film of a later stage of the same injection dem- 
onstrates the hypertrophied upper lumbar arteries (arrows) to be closely associated with the proximal 
ureter as they add their contribution to the ureteral artery. (D) A still later stage of the same midstream 
aortogram, after the aorta and iliac arteries have emptied, demonstrates hypertrophy of the iliac contribu- 
tion to the periureteral artery (solid arrows). This runs from the pelvis to the kidney and notches the ureter 
along its course. The open arrow at the top demonstrates intrarenal vascular opacification distal to the 
site of occlusion shown in B. This filling has been accomplished through the ureteral rather than the major 


renal artery. 
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l'16. 6. (4) Notching of the left ureter (ar- 
rows) of a patient with a “saddle embo- 
lus." (B) Subtraction film of early phase 
of aortogram. The saddle embolus at the 
aortic bifurcation completely occludes 
the left common iliac artery and narrows 
the right (solid arrow). The open arrows 
indicate a periureteral artery flowing 
from the extrarenal portion of the left 
renal artery distally toward the pelvis. 
(C) There has been reconstitution of the 
left common iliac artery distal to the site 
of embolic occlusion (solid arrow). In 
addition, the periureteral artery has 
completed its course from the renal 
artery to the internal iliac artery (open 
arrows) and participates in reconstitu- 
tion of the internal iliac artery. The 
ureteral notching in such cases is more 
prominent in long standing occlusions, 
but the flow phenomenon is demon- 
strated very early. 
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lic. 7. Excretory urogram of a patient said at sur- 
gery to have had a cirsoid aneurysm of the right 
renal artery. Persistent extrinsic pressure on the 
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2. RIGHT OVARIAN VEIN SYNDROME 


Dilatation of the right ureter with as- 
sociated urinary tract infection in a pre- 
viously gravid woman is often ascribed to 
pressure upon this structure by an aberrant 
dilated right ovarian vein, incompletely in- 
voluted. The level of ureteral impression 
is said to be at $1.24? Although there 
have been documented cases of improve- 
ment of symptoms following ligation of the 
right ovarian vein in such patients (Fig. 9, 
A-C), the validity of this mechanism re- 
mains open to question.” It is difficult to 
accept ureteral stasis as being due to dilated 
ovarian veins, since in no other instance of 
venous notching have we seen ureteral 
compression account for significant ure- 
terectasis or infection. Bartley and Chide- 
kelt have demonstrated clear imprints as 
wide as 12 mm. on the left ureter, due to 
gonadal vein crossing in women with pelvic 


proximal ureter was present on all roentgenograms 
(arrows). Whether this is a real entity or a mani- 
festation of unrecognized compensatory periure- 
teral vascular hypertrophy remains open to some 
question. 





Fic. 8. (4) Excretory urogram with crossing defect of the left ureter (arrow). (B) Selective left spermatic 
venogram demonstrating the defect to be due to the crossing of the ureter by the smaller of a pair of sper- 


matic veins (arrow). 


Chait, Matasar, Fabian and Mellins APRIL, 1971 





Fic. 9. Right ovarian vein syndrome. (4) It is 
difficult to differentiate between the oblique 
impression on the ureter of the crossing of a 
normal common iliac artery and (B) the more 
vertical crossing of a gonadal artery. The pa- 
tient represented in B did indeed have mild 
ureterectasis, persistent infection and flank 
pain and was said to have right ovarian vein 
syndrome. She was helped by venous ligation. 
(C) Selective right ovarian venogram in a 
patient with a coincidental uterine leiomy- 
oma. This zormal ovarian vein crosses the 
ureter at the level of Sr in a vertica/ position. 
Every vascular impression on the right ureter 
at the level of S1 does not, therefore, represent 
a right ovarian vein syndrome. 
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varicosities. None had hydroureter or 
hydronephrosis or were infected.‘ Indeed, 
many of the published excretory urograms 
in patients reported to have this entity 
demonstrate the course of the indentation 
to be more consistent with the oblique iliac 
artery crossing (Fig. 2; and 9, 4-C) than 
with the vertical gonadal vein crossing. 


3- VARICOCELE AND VARICES OF ‘THE 
BROAD LIGAMENT 


There are multiple theories to account for 
the occurrence of varicocele in the male and 
varicosities of the broad ligament in the fe- 
male as being almost invariably a left-sided 
process.1?304,9 The vertical and longer 
course of the left gonadal vein as com- 
pared with the right is frequently impli- 
cated, as is the entrance of the left gonadal 
vein into the left renal vein at a right angle 
as compared with the entrance of the right 
gonadal vein into the inferior vena cava at 
an oblique angle. Pressure on the iliac por- 
tion of the left gonadal vein by the descend- 
ing colon has been blamed for causing stasis 
in this system. Some investigators have 
claimed to have found valvular absence or 
valvular insufficiency in the left gonadal 
vein. 

The most ingenious, and perhaps most 
satisfying explanation to account for this 
lateralization also depends upon the dif- 
ferent anatomic relationships of each go- 
nadal vein to the inferior vena cava, the 
corresponding renal vein, and to neighbor- 
ing arterial structures (Fig. 10; and 11, 
A-D). The right gonadal vein usually emp- 
ties into the inferior vena cava below the 
renal vein, although it may occasionally 
enter the latter The left gonadal vein 
almost invariably enters the left renal vein. 
The left renal vein passes anterior to the 
aorta and posterior to the superior mesen- 
teric artery in a position above the trans- 
verse duodenum. The aorta and superior 
mesenteric artery form the 2 arms of a 
potential “nutcracker” which may narrow 
the left renal vein as it passes between them 
(Fig. 11, 4-D), much as the transverse 
duodenum is narrowed in duodenal ob- 
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Fio. 10. Sketch of abdominal, renal, and periureteric 
venous anatomy. The left gonadal vein (ovarian 
vein in the sketch) almost invariably empties into 
the left renal vein, while the right empties into 
the inferior vena cava below the right renal vein. 
The ureteral veins generally empty into the renal 
veins at a location peripheral to the site of gonadal 
emptying. Either of these 2 latter structures 1s 
capable of causing ureteral notching either of a 
serpentine nature or of a simple extrinsic pressure 
type. Free communication between them has been 
noted on multiple occasions. The ovarian veins are 
in free communication in the broad ligament with 
the uterine veins and therefore with the hypogas- 
tric and iliac veins. It will be seen therefore that 
occlusion or stenosis of the inferior vena cava 
above the renal veins, below the renal veins, or in 
the renal veins (sites marked X) is capable of al- 
tering flow in the gonadal or ureteric veins and 
thereby accounting for vascular notching. RV 
—renal vein; OV —ovarian (gonadal) vein; UV 
=ureteral vein; HV=hypogastric vein; UVY 
- uterine veins; X. — sites of occlusion. 


struction in the so-called "superior mesen- 
teric artery syndrome." 192039. 8 Obstruc- 
tion to flow at this point in the left renal 
vein may be transmitted as increased pres- 
sure to the gonadal and ureteric veins. Free 
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communication between these 2 sets of 
veins has been demonstrated and both 
have been found to be dilated in patients 
with varicocele.?! 

In the patient represented in Figures 11, 
A-D, and 12, A-C we demonstrated a 3 
cm. water gradient across the renal vein 
measured at the level at which it was 
crossed by the superior mesenteric artery. 
Renal venous washout time was 12 seconds 
as compared with the normal upper limits 
of 3 seconds.! In this patient, there was 
retrograde filling and dilatation of a peri- 
ureteral vein demonstrated both in the 
venous phase of the aortogram and selec- 
tive left renal arteriogram as well as in the 
selective left renal venogram. 

There is considerable support for this 
“nutcracker” theory in the work of Vas- 
silev? who demonstrated stagnation of con- 


Fic. 12. (4-C) This young hypertensive woman 
presented with distinct ureteral notching not only 
in the proximal ureter as demonstrated in (4) 
(arrows) but throughout the entire ureter. It was 
thought that her hypertension might well be ex- 
plained on the basis of renal artery stenosis with 
resultant ureteral artery hypertrophy. However, 
the arterial phase of the midstream aortogram 
and of the selective left renal arteriogram was 
entirely normal. On the venous phase of (B), 
selective arteriography, and on (C), selective 
left renal venography, a tortuous, periureteral 
vein (arrows) was seen descending along and 
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wrapped around the left ureter, clearly accounting 
for the notching. We therefore abandoned the 
diagnosis of hypertension on a renal vascular 
basis (although there has been at least one report 
of hypertension experimentally produced by 
means of renal venous stenosis). We do believe 
that this notching phenomenon is probably re- 
lated to varices of the broad ligament, or, in the 
male, to varicocele. 





Fic. 11. (4) Sketch of relationship of left renal vein to aorta and superior mesenteric artery (SMA), frontal 
projection. As the left renal vein runs toward the inferior vena cava, it lies anterior to the aorta and pos- 
terior to the superior mesenteric artery, in the jaws of a potential “nutcracker.” (B) Simultaneous aorto- 
gram and selective left renal venogram demonstrating the angiographic representation of this anatomic 
condition (LRV — left renal vein). “Standing fluid waves" are incidentally noted in the superior mesenteric 
artery. (C) Lateral sketch of the superior mesenteric artery-aortic “nutcracker.” The left renal vein (LRV) 
is frequently seen at autopsy to be flattened at the site at which it is crossed by the superior mesenteric 
artery. (D) Simultaneous aortogram and selective left renal venogram as seen in the lateral projection 
demonstrating the angiographic equivalent of sketch C. The mechanism of duodenal compression in “su- 


perior mesenteric artery syndrome" depends upon s 


imilar anatomic relationships. 





Fic. 13. Extrinsic ureteral indentations (arrows) 
in patient with varicocele. 


trast material at the point of crossing of the 
superior mesenteric artery on direct injec- 
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tion of varicoceles. At autopsy, the left 
renal vein is frequently noted to be flat- 
tened precisely at this point.!? 

The relationship of varicocele in the 
male to subfertility has kindled new in- 
terest in this area.? Figure 13 represents the 
opacified notched distal left ureter of a 
patient with varicocele. Intravenous pvelo- 
grams are not usually obtained in otherwise 
normal varicocele patients, but the finding 
of notched ureters in some that have been 
so studied has been striking.?^9 It has been 
suggested that an imprint on the left ureter 
of more than 5 to 6 mm. width should lead 
to suspicion of the presence of pelvic 
varicosities or varicocele.! 

Sporadic reports of varicosities of the 
ureter with scalloping appear from time to 
time without an etiology having been es- 
tablished. 925:31,40,44,47,48,50 While some of 
these may in fact be “idiopathic,” it may 
be that some were related to otherwise 
undetected varicocele or varices of the 
broad ligament. Hematuria, generally pain- 
less, has been present in many of these pa- 
tients. 





l'1G. 14. (4) Excretory urogram of a patient who had undergone a mesocaval shunt for the management of 
portal hypertension. The inferior vena cava has therefore been divided. The left ureter is notched (arrows). 
(B) Bilateral femoral venous injection demonstrating in addition to massively widened gonadal veins, 
multiple plexiform retroperitoneal veins, at least one of which, and probably others, notches the left ureter 


(arrows). 
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4. OCCLUSION OF THE INFERIOR VENA CAVA 
BELOW THE RENAL VEINS 

The inferior vena cava may be occluded 
below the renal veins for a variety of rea- 
sons including tumor, clot, retroperitoneal 
fibrosis, and surgery in patients having 
plication or ligation for pulmonary embo- 
lizationj?*? or as part of a mesocaval shunt 
as management of portal hvpertension. In 
all of these instances, flow from the lower 
extremities must take place through col- 
lateral veins.??* Some of these collaterals 
will be the lumbar and ascending lumbar 
veins running in the retroperitoneum, 
communicating superiorly with the azvgos 
system.?’! 8:5 The latter drains into the 
superior vena cava, bypassing the occlusion 
and returning blood to the right heart via 
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the superior vena cava. During their course 
in the retroperitoneum, these enlarged 
collateral veins may run adjacent to and 
cross theureters and indent them? (Fig. 14, 
A and B): 

Occlusion of the cava or iliac veins need 
not be complete in order to create dilata- 
tion of retroperitoneal collaterals, as il- 
lustrated in Figure 15, 4 and B. This pa- 
tient had retroperitoneal metastases from 
an ovarian tumor. The resultant ureteral 
Impression is not due to direct pressure from 
the metastatic mass but rather to collateral 
channels enlarged because of tumor com- 
pression of the left iliac vein. Similarly, the 
ureteric notching described in retroperito- 
neal fibrosis is usually not due to the pri- 
mary disease but to iliac and caval com- 





lic. 15 (4) Excretory urogram. Extrinsic pressure on the left mid ureter of a patient with ovarian carcinoma 
metastatic to the retroperitoneum (arrow). (B) Inferior vena cavagram. The extrinsic pressure defect is 
seen to be due to collateral venous channels bypassing an area of incomplete occlusion, rather than to the 
metastatic tumor itself (arrow). 


lic. 16. Inferior vena cavagram of a patient with 
pancreatic Carcinoma metastatic to the liver. A 
metastatic deposit almost entirely occludes the 
inferior vena cava. There is resultant regurgitant 
How into both renal veins and down a widened left 
gonadal vein (vertical arrow). This is in position 
to Cause extrinsic pressure upon the left ureter, 
although an actual crossing defect attributable to 
the gonadal vein is not demonstrated in the illus- 
tration. It is likely that the notching of the ureter 
that zs demonstrated in this illustration (horizon- 
tal arrow) is due to retroperitoneal-azygos col- 
laterals (see also Fig. 14, 20, and 21). 


promise by the fibrotic process causing 
dilatation of collateral vessels.*? 

Other common collateral pathways in 
occlusion of the inferior vena cava below 
the renal veins are the periureteral and 
gonadal veins draining blood from the pel- 
vis into the inferior vena cava or renal 
veins above the site of occlusion (Fig. 10). 
These vessels are intimately related to the 
ureters and are even more likely to cause 
ureteral notching than are the ascending 
lumbar and azygos collaterals. 


§. OCCLUSION OF THE INFERIOR VENA CAVA 
ABOVE THE RENAL VEINS 


Occlusion of the inferior vena cava above 
the renal veins may be due to thrombus or 
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tumor, particularly tumor metastatic to 
the liver. If such a metastatic deposit is 
strategically located adjacent to the in- 
ferlor vena cava as it courses through the 
diaphragm, antegrade caval flow will be 
compromised and ureteral impressions may 
be caused by ascending lumbar and other 
retroperitoneal collaterals enlarging as they 
divert flow into the azygos system. In ad- 
dition, prevention of normal emptying of 
the renal veins may cause reversal of flow 
in and dilatation of the gonadal and peri- 
ureteric veins? with resultant vascular 
notching (Fig. 16). 


6. RENAL VEIN OCCLUSION 


A renal vein may be compromised or 
occluded by thrombosis, by extension of 
hypernephroma, by malignant disease met- 
astatic to the lymph nodes adjacent to the 
renal vein, and by direct extension of 
retroperitoneal tumor. The involved kidney 
does not usually infarct but remains viable 
by virtue of collateral venous drainage.!:3°:%6 
Several potential routes of drainage have 
been described. When one of the drainage 
channels is the ureteral vein, a serpentine 
type of ureteral notching may result!*>4 
(Fig. 10; 17, 7 and B; and 18, £ and B) 
— the radiographic equivalent of the varico- 
cele felt by the clinician. The arterioven- 
ous shunting found in some hypernephro- 
mas tends to accentuate collateral low and 
encourage reversal of flow in the ureteric 
and gonadal veins with resultant dilatation. 


7. OCCLUSION OF THE AZYGOS VEIN 


Tumor in the posterior mediastinum 
may occlude the azygos and hemiazygos 
veins causing retrograde flow from the 
azygos system through the ascending lum- 
bar veins to the inferior vena cava (Fig. 19). 

In addition, the ascending lumbar vein 
on the left is frequently in direct communi- 
cation with the left renal vein as a remnant 
of the embryologic left “renal collar," a 
communication between the subcardinal 
and supracardinal systems.??939235 When 
this communication is present (68.8 per 
cent, Anson e£ al’) increased flow in the 
ascending lumbar system may be directly 
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Nic. 17. (4) Intravenous pyelogram of a patient 
with a left hypernephroma, demonstrating deep 
serpentine left ureteral notching (arrows). The 
left renal vein was occluded by tumor. The exten- 
sive arteriovenous shunting in this lesion occa- 
sioned more marked dilatation of the periureteral 
veins than is usually seen with renal vein occlusion 
from other causes. (Reprinted from Rena/ Angi- 
ography, edited by O. W. Kincaid. Year Book 
Medical Publishers, Inc. Used by permission.) 
(B) Intravenous pyelogram of a patient with 
renal vein thrombosis. Notching is not as marked 
as in 4, but the mechanism is identical. (Reprinted 
with permission of Radiology.) 
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l1G. 18. (4) Renal vein thrombosis. Venous phase of 
selective renal arteriogram. There are multiple 
collateral channels available (arrows) for drainage 
of the kidney when the renal vein is thrombosed. 
When one of the channels is the periureteral vein, 
notching may occur (lowermost set of arrows). 
(B) Venous phase of selective renal arteriogram. 
Renal vein occlusion by tumor, as in the case of 
this patient with pancreatic carcinoma metastatic 
to the left renal pedicle, will have results similar to 
those of occlusion by nonmalignant thrombus. 
The arrows indicate the large draining gonadal or 
periureteral vein which accounted for notching of 
the ureter. (4 and B reprinted with permission of 
Radiology.) 





transmitted to the left renal vein and thence 
to the periureteric and gonadal veins. This 
lumbar renal communication is not present 
on the right.’ 

The reversal of flow in the azygos system 
has been considered to be a sign of Inop- 
erability of mediastinal tumor. This may 
be best demonstrated on intraosseous aZy- 
gography (Fig. 20). 


8. OCCLUSION OF THE SUPERIOR VENA CAVA 


Occlusion of the superior vena cava, 
usually occurring as a result of tumor, 
causes enlargement of collateral veins by- 
passing the area of occlusion to allow drain- 
age of blood from the head and upper ex- 
tremities to the right atrium. Some of these 
collateral channels drain in a retrograde 
fashion into the azygos group of veins, 
through the posterior mediastinum and 
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F1G. 19. Sketch of the azygos system and its relation- 
ships to the superior and inferior venae cavae. 
Occlusion of the azygos system in the posterior 
mediastinum (lower X), or occlusion of the su. 
perior vena cava between the site of emptying of 
the azygos into the superior vena cava and the 
right atrium (upper X) may account for reversal 
of flow in the azygos system with retrograde filling 
of the ascending lumbars and retroperitoneal ves- 
sels. These hypertrophied vessels filling in a retro- 
grade fashion can account for notching of the 
ureter. There is an additional mechanism available 
for collateral flow on the left, since the left azygos 
system or ascending lumbar system frequently 
communicates directly with the left renal vein. 
[ncreased pressure in this retroperitoneal system 
may be transmitted to the renal vein and thereby 
to the gonadal or periureteral vein, accounting for 
notching on a slightly different basis. This mech- 
anism is not available on the right. 


retroperitoneum into the ascending lum- 
bar veins and inferior vena cava to reach 
the right atrium?9?5:9 (Fig. 19). As they lie 
in the retroperitoneum, ureteral notching 
may occur (Fig. 21, 4-C)). 
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(As early as 1947, there was speculation 
as to the existence of this mechanism with- 
out actual roentgenographic demonstra- 
tion.*’) 

9. PORTAL HYPERTENSION 


In many patients with portal hyperten- 
sion, spontaneous splenorenal, gastrorenal, 
and mesenteric renal anastomoses occur 
and some degree of portal decompression 


l'1G. 20. Intraosseous azygogram in a patient with 
bronchogenic carcinoma metastatic to the pos- 
terior mediastinum. Antegrade flow of contrast 
material into the azygos vein has been prevented 
by the occluding retroperitoneal tumor. There is 
very minimal antegrade flow (solid arrow). Most 
of the flow occurs distally through the azygos and 
hemiazygos systems into the ascending lumbars 
(open arrows). In addition, on the left, there is 
some filling of the renal vein. This is not unexpec- 
ted since a remnant of the left "renal collar" does 
persist in a large percentage of persons. 
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FIG. 21. (4) Intravenous pyelogram of a patient with a superior vena cava syndrome. An unusual indenta- 
tion on the left ureter is seen at the arrow. (5) On superior vena cavagraphy, there is almost complete tu- 
mor occlusion of the superior vena cava below the entrance of the azygos vein (long arrows). In addition 
to the presence of multiple superficial collateral veins, there is retrograde flow through the azygos (open 
arrows) and a massively dilated accessory hemiazygos vein (solid arrows). (C) Late roentgenogram of the 
abdomen during the same injection demonstrates the azygos flow (long arrows) to drain in a retrograde 
fashion into multiple retroperitoneal collaterals, at least one of which (open arrow) is intimately con- 
nected with the left ureter at the site of impression seen in 4 (solid arrow). 





lG. 22. Sketch of relationships of the portal system 
to the left renal vein. Multiple potential collaterals 
exist between the systemic venous system and the 
portal venous system: among others, splenorenal 
anastomoses (dotted lines). In portal hyperten- 
sion, or in carcinoma of the pancreas, these poten- 
tial collaterals may function as a route for portal 
decompression. The elevated portal pressure may 
be transmitted to the renal vein with resultant 
reversal of flow in the gonadal or periureteric svs- 
tem, thereby accounting for ureteral notching. 


takes place through the left renal vein?! 
(Fig. 22). These large channels probably 
represent distention of pre-existing com- 
munications between the renal veins and 
the portal system.?* In the frog, and in 
the mesonephric stage of the human em- 
bryo, as well as in the early metanephric 
stage of certain mammals, there is a renal 
portal stage.*? These anastomoses will 
themselves frequently exert sufficient pres- 
sure on the renal pelvis and ureter to be 
recognizable as filling defects on excretory 
urography (Fig. 23). More dramatically, 
in a small number of patients, elevated 
portal pressure transmitted to the left 
renal vein, is sufficient to reverse flow in 
the gonadal and periureteric veins result- 
ing in their dilatation and accounting for 
the serpentine type of ureteral notching 
identical with that seen in renal vein 
thrombosis.? Hematuria has been reported 
in such cases.*8 

Less frequently, plexiform retroperito- 
neal spleno-azygos collaterals unrelated to 
the renal, gonadal, or ureteric veins may 
enlarge as portal collaterals.!° These may 
cause Impressions on the ureter, usually 
not of a serpentine nature. 
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IO. CARCINOMA OF THE PANCREAS 


Pancreatic carcinoma frequently occludes 
veins coursing through it. This sign of 
venous occlusion must in fact be present 
for the angiographic diagnosis of carci- 
noma of the pancreas to be made with con- 
fidence. The splenic vein is often occluded 
by carcinoma of the body and tail of the 
pancreas because of its close anatomic re- 
lationship to this organ. The same col- 
Jateral channels which function as a route 
for spontaneous portal decompression in 
patients with portal hypertension on a 
cirrhotic basis are available in some cases 
of malignant occlusion of the splenic vein 
depending upon the site of occlusion.!® 
Figure 24, Æ and B illustrates collateral 
drainage partially through retroperitoneal 
veins wound about the upper of a left pair 
of ureters. 


SUMMARY AND CONCLUSIONS 


Impressions upon the ureters accounted 
for by extrinsic pressure defects exerted by 





lic. 23. This patient with portal hypertension un- 
derwent percutaneous splenoportography which 
demonstrated the presence of spontaneous spleno- 
renal shunting and filling of the inferior vena cava 
(arrows). This is a common phenomenon and al- 
though this case did not show actual ureteral 
notching, notching on this basis, with hematuria, 
has been reported. 
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adjacent or crossing arteries and veins are 
frequently noted on urographic studies. 
The observation of these extrinsic pressure 
defects is usually made, but their signifi- 
cance is often overlooked. We have dis- 
cussed and illustrated those conditions 
which may result in ureteral notching on an 
arterial and venous basis. 

The arterial causes of ureteral impres- 
sions include: 


I. impressions by accessory but normal 
renal arteries; 

compression by a normal iliac ar- 
Cery; 

renal artery stenosis; 

aortic and iliac artery occlusion; 
cirsoid aneurysm of the renal artery; 
impression by aortic and hypogastric 
artery aneurysm. 


tO 


J 


, 
V 
. 


‘Nv 4 


The venous impressions on the ureters 
may be due to: 


t. normal gonadal vein crossing defect 

on right or on left; 

right ovarian vein syndrome; 

3. varicocele and varices of the broad 
ligament; 


tO 





Fic. 24. Arterial 


Vascular Impressions on the Ureters 


phase of selective celiac arterio- 
gram of a patient with carcinoma of the body of 
the pancreas. Tumor encasement is seen in the 
common hepatic and splenic arteries (arrows). (B) 
Subtraction film of venous phase of selective celiac 
arteriogram. There is a duplication of the collect- 
ing system on the left. The upper of these 2 ureters 
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4. occlusion of the inferior vena cava 
below the level of the renal veins by 
tumor, clot, retroperitoneal fibrosis, 
or following caval division as part of 
a surgical procedure; 
occlusion of the inferior vena cava 
above the level of the renal veins 
due to thrombosis or tumor; 
6. renal vein occlusion by thrombosis, 
hypernephroma, malignant disease 
metastatic to the area of the renal 
vein or by direct extension of retro- 
peritoneal tumor; 
occlusion of the azygos vein by tu- 
mor; 

8. occlusion of the superior vena cava 

by tumor; 

g. portal hypertension; 

-10. carcinoma of the pancreas. 


Um 


~J 


We do not feel that the long differential 
diagnosis usually appended to case reports 
of ureteral notching is a realistic one. The 
only real differential diagnostic problem 1s 
that of retroperitoneal tumor or lymph 
nodes. With this one exception, vascular 
impressions on the ureters should be recog- 
nized as such. However, the choice among 





is indicated by the open arrows. The solid arrows | 
indicate a tortuous vessel coursing along this left ureter and causing extrinsic pressure notching. 
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the large number of possible vascular de- 
fects may be difficult or impossible on the 
basis of urography alone. The proper an- 
giographic study, chosen on the basis of all 
available clinical and roentgenographic in- 
formation, will usually supply the diag- 
nosis. 


Arnold Chait, M.D. 
Department of Radiology 
Hospital of the University 
of Pennsylvania 
3400 Spruce Street 
Philadelphia, Pennsylvania 19104 
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THE BIOCHEMICAL BASIS OF THE SKELETAL 
CHANGES IN CHRONIC UREMIA* 


By ROBERT SHAPIRO, M.D. 


NEW HAVEN, CONNECTICUT 


A 7 HILEstudyingagroupof patientswith 
chronic uremia undergoing peritoneal 
dialysis, I reviewed the literature dealing 
with the skeletal changes in chronic azo- 
temia. In general, I found a good deal of 
confusion in the radiologic literature and a 
tendency to describe roentgen findings, e.g., 
sclerosis, as isolated entities with little 
reference to the underlying biochemical ab- 
normalities, 6:7: 9 12,24, 34,48, 49,52, 53 
The purpose of this paper is to present a 
logical analysis of the various skeletal 
changes in chronic uremia in the light of 
the dynamic biochemical alterations. To 
accomplish this end, a brief review of bone 
mineralization and the various hormones 
involved in skeletal turnover is appro- 
priate. 


GENERAL CONSIDERATIONS 


Bone formation is a dual process con- 
sisting of the formation of a protein matrix 
(osteoid) and the deposition therein of bone 
mineral, Normally, both activities go on 
simultaneously. The matrix is made up of 
two principal elements: (a) a collagenous 
fibrillar protein; and (b) an amorphous 
mucopolysaccharide ground substance 
which loosely. concentrates calcium on its 
surface. The role of the osteoblast seems to 
be the laving down of a calcifiable collagen 
fibril in an appropriate ground substance. 
The factors controlling osteoblastic ac- 
tivity are poorly understood at present. 

Bone mineral consists of hydroxyapatite 
crystals. [3Ca;(PO;),. Ca(OH);] onto the 
surface of which are adsorbed the various 
ions in the extracellular fluid space. The 
parallel arrangement of the crystals along 
the long axis of the collagen fibrils facili- 
tates exchange of ions between bone and 
body fluids. Because the crystals are mi- 


a 


nute (25 Á-1,:00 A), they havea large sur- 
face area relative to their mass: Ze., the 
total surface area of the bone crystals com- 
prising the skeleton of a 70 kg. man is esti- 
mated to exceed 100 acres. 

The body fluids are supersaturated with 
respect to Catt and PO. ions, so that 
normally new bone collagen is readilv cal- 
cied independent of the parathyroid 
glands. Indeed, the net removal of Cat+ 
and PO, ions from the extracellular fluid 
is largely determined bv the available cal- 
cifiable matrix. If this is true, why doesn't 
calcification go on indefinitely? A number 
of hypotheses have been offered to explain 
this seeming paradox. According to Dea- 
kins, there is a natural barrier to un- 
limited apatite deposition because most of 
the bone crystals lie within hollow collagen 
fibrils. The quantity of mineral taken up Is 
limited by the volume of the collagen fi- 
brils. As calcification proceeds, the water 
content of the mineral phase progressively 
decreases to a point where the crystals no 
longer exchange ions by diffusion. At this 
point, mineralization ceases, 

Plasma calcium is composed of 3 frac. 
tions: 


1. A non-diffusible, inactive moiety bound 
to protein as calcium proteinate 
2. The active, diffusible ionic calcium 
A small, diffusible, nonionic fraction 
complexed with citrate (<1 mg. per 
cent). This complex prevents precipita- 
tion of calcium phosphate from solution 
by reducing the Ca** ion concentration. 
By binding calcium in this wav, citrate 
also facilitates solution of bone mineral 
at comparatively high pH levels. 


3 
* 


At normal plasma protein levels, ap- 
proximately half of the calcium is present 


* From the Departments of Radiology, the Hospital of St. Ra hael and the Yale University School of Medicine New Haven 
oy i t / ` , 
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in ionic form and the other half in a loose, 
undissociated complex with protein.?? This 
relationship may be expressed by the mass 
law equation. 


a 


(Ca proteinate) 


Accordingly, the ratio of ionized to union- 
ized calcium remains constant, regardless 
of alterations in total plasma calcium, if the 
concentration of protein does not change. 

In 1923, Robison discovered an enzyme, 
alkaline phosphatase, which splits off in- 
organic phosphate from organic phosphorus 
compounds. We now differentiate a num- 
ber of phosphatases on the basis of their 
activity at various pH ranges. 

A. Osteoblasts elaborate an alkaline 
phosphatase with maximal activity at pH 
9.4 which diffuses into the blood stream and 
is excreted by the liver. Although small 
amounts of the enzyme are found in car- 
tilage, kidney, brain, spleen and intestine, 
bone is the principal source of this alkaline 
phosphatase in the plasma. This has been 
demonstrated experimentally by the lack 
of appreciable change in the plasma en- 
zyme level after evisceration of the in- 
testines, liver and spleen. 

B. 5'-nucleotidase, an alkaline phos- 
phatase with maximal activity at pH 7.z. 
This enzyme specifically catalvzes the re- 
moval of phosphate from certain nucleo- 
tides, e.g., adenosine monophosphate.’ EL 
evated serum levels of §'-nucleotidase are 
found in patients with liver disease who 
have an elevated total alkaline phosphatase. 
Although the latter may also be increased 
in diffuse skeletal disease, the nucleotidase 
level is usually normal in the latter situ- 
ation. The determination of s'-nucleo- 
tidase may, therefore, be helpful in pa- 
tients with skeletal disease in whom there 
is a question of associated hepatic involve- 
ment, e.g., metastatic carcinoma. In the 
absence of liver disease, the s5-nucleo- 
tidase level should be normal. 

C. There are several acid phosphatases, 
so-called because the pH of their optimal 
activity is on the acid side of neutrality. 
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One of these enzymes is found in mam- 
malian erythrocytes, another in the pro- 
state and at least two others in bone. The 
cell of origin of the acid phosphatases in 
bone is thought to be the osteoclast. An 
increase in. plasma acid phosphatase may 
occur in diffuse skeletal disease where the 
total alkaline phosphatase level is high, 
e.g., Paget's disease, hyperparathyroidism. 


THE ACTIONS AND ROLE 
OF PARATHORMONE 


The primary function of parathormone 
is to maintain the ionic concentration of 
calcium in the plasma and extracellular 
fluid within rather narrow limits, in spite 
of wide fluctuations in calcium intake and 
excretion.?! [n turn, the secretion of para- 
thormone is controlled by the plasma ionic 
calcium level. 

There are 4 peripheral sites of action of 
parathormone—the kidney, skeleton, gut 
and mammary gland. For purposes of sim- 
plicitv, I shall omit consideration of the 
mammary gland. 


I. Kidney. Parathormone acts directly 
upon renal] tubular epithelium to pro- 
duce a prompt phosphaturia by inhibit- 
ing phosphate reabsorption. This results 
in a fall in plasma phosphate which, in 
turn, raises the level of plasma calcium. 
The rising plasma calcium “turns off” 
further parathormone secretion. In ad- 
dition parathormone enhances tubular 
reabsorption of calcium. 

2. Bone. Parathormone also acts directly 
upon bone to stimulate resorption, a 
complex process in which matrix and 
collagen fibers are resorbed along with 
bone mineral. In addition to calcium, 
this also releases the products of col- 
lagen dissolution which are excreted in 
the urine as hydroxyproline-containing 
peptide fragments. Hence, determina- 
tion of urinary hydroxyproline, an amino 
acid unique to collagen, may occasion- 
ally be helpful in the diagnosis of hyper- 
parathvroidism.?! 

3. Gut. The effect of parathormone on the 
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gut will be considered in connection 
with vitamin D. 


ACTIONS AND ROLE OF VITAMIN D AND THE 
RELATIONSHIP BETWEEN VITAMIN 
D AND PARATHORMONE 


It has long been known that vitamin D, 
probably in the form of an active metabo- 
lite, promotes the absorption of calcium 
from the gut. There is also experimental 
evidence to suggest that vitamin D stim- 
ulates the synthesis of RNA and protein 
in the gut mucosa to produce a specific cal- 
cium binding protein.?* The latter plays an 
undetermined role in the absorption of cal- 
cium from the intestinal mucosa. Parathor- 
mone also promotes the absorption of cal- 
cium from the gut but there are important 
biologic differences in the actions of these 
2 Substances." one 


t. Parathormone produces a greater fall 
in the plasma phosphate level. 

2. Vitamin D produces a greater excretion 
of calcium in the urine. 

3. The time responses of these actions are 
quite different. While parathormone ef- 
fects a prompt excretion of phosphate 
and potassium, the phosphaturia pro- 
duced by vitamin D comes on slowly 
and is not accompanied by excretion of 
potassium. 


Recent mitochondrial studies suggest 
that vitamin D and parathormone act 
synergistically to promote the release of 
calcium. In this relationship, vitamin D has 
an independent direct action upon bone 
and must be present before parathormone 
can exert its effect on bone. On the other 
hand, parathormone acts directly upon the 
renal tubule, independent of vitamin D, to 
promote the excretion of phosphate. What 
is the functional significance of this re- 
lationship? The synergistic interaction of 
parathormone and vitamin D assures an 
adequate concentration of calcium in the 
plasma and extracellular fluid, as well as a 
sufficient supply of Ca** and PO; ions in 
the extracellular Auid for normal calcifica- 
tion of newly formed bone collagen.” In 
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this interplay, parathormone is responsible 
for maintaining a normal calcium concen- 
tration, while vitamin D is concerned with 
providing sufficient calcium and phosphate 
ions for calcification of newly deposited 
bone collagen. 

Logicallv, therefore, parathyroid hyper- 
plasia should be an important physiologic 
response to vitamin D deficiency. The de- 
gree of hyperparathyroidism depends upon 
the severity of the vitamin D deficiency. In 
mild vitamin D deficiency, the increased 
circulating parathormone can maintain a 
normal plasma calcium level at the ex- 
pense of a low plasma phosphate, presum- 
ably due to decreased sensitivity of bone to 
parathormone. The latter necessitates an 
increased amount of circulating para- 
thormone which in turn leads to a phosphate 
diuresis and a low plasma phosphate level. 
In marked vitamin D deficiency, however, 
the parathyroids cannot significantly en- 
hance either absorption of calcium and 
phosphate from the gut or their resorption 
from bone. On the other hand, the in- 
creased parathormone continues to act di- 
rectly upon the renal tubules to influence 
tubular handling of calcium, potassium, 
magnesium and phosphate and their dis- 
tribution between the intra and extracell- 
ular fluid spaces. 


ACTIONS AND ROLE OF THYROCALCITONIN 


In 1962, Copp and his co-workers? re- 
ported the existence of calcitonin, a new 
calcium regulating hormone. Although orig- 
inally thought to be secreted by the para- 
thyroid glands, it has been clearly shown 
that the hormone has its origin in the ul- 
timobranchial body and the thyroid gland. 
Embryologically, the latter organs have a 
common anlage in the fifth pharyngeal 
pouch. In various fishes, amphibians and 
birds, the ultimobranchial body persists as 
a separate structure; in mammals, however, 
it becomes incorporated into the thyroid 
gland where the parafollicular or C cells 
secrete the hormone in response to hyper- 
calcemia. 

Calcitonin acts both on the skeleton and 
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the kidney. It acts on the skeleton by in- 
hibiting bone resorption. When bone re- 
sorption is inhibited, calcium continues to 
enter the skeleton from the plasma, result- 
ing in hypocalcemia. Calcitonin also in- 
creases urinary excretion of phosphate. 
What is the role of calcitonin in man? The 
answer is not entirely clear at present. 
However, the available evidence suggests 
that calcitonin plays a role in bone re- 
modeling and in modulating the plasma 
and extracellular concentration of calcium 
in conjunction with parathormone.5:16:29.57 


THE BIOCHEMICAL ABNORMALITIES 
IN CHRONIC UREMIA 


There is incontrovertible evidence of de- 
fective bone mineralization in chronic 
uremia,!^ 17 This leads to rickets or osteo- 
malacia depending on the age of the patient. 
The rickets and osteomalacia secondary to 
chronic renal disease are indistinguishable 
roentgenologically and histologicallv from 
their counterparts due to primary vitamin 
D deficiency.?:3?.42.4 

What is the pathogenesis of the abnormal 
mineralization? A number of hypotheses 
have been advanced to explain the defec- 
tive mineralization. 


Abnormal calcium X phosphorus product. 
It has been suggested that a low 
CaXPO, product (<40) is responsible 
for the defective mineralization. In this 
regard, Stanbury and Lumb? have re- 
ported a series of 79 uremic patients 
with defective mineralization in whom 
the plasma CaXPO, product varied 
from 16-85. There are numerous other 
case reports in the literature with low, 
normal or high plasma Ca X PO, prod- 
ucts. Obviously, the defective mineral- 
ization cannot be due to an abnormal 
plasma Ca X PO, product per se. 
2. Excessive loss of calcium in the urine or 
feces secondary to metabolic acidosis. 
Albright and Reifenstein! claimed 
that uremic acidosis fostered hyper- 
calcuria. More recently, Stanbury and 
Lumb? have shown that urinary calcium 
falls to low levels ( < 100 mg. daily) when 
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the glomerular filtration rate is markedly 
reduced. Furthermore, urinary calcium 
excretion is not materially influenced by 
correction of the acidosis. 

Also, according to the studies of 
Stanbury and Lumb® fecal excretion of 
calcium is not excessive in these pa- 
tients; fecal calcium tends to parallel 
dietary calcium and uncommonly ex- 
ceeds the latter by more than ṣo mg. 
Moreover, Nordin's? work suggests 
that chronic small losses of calcium pro- 
duce osteoporosis rather than osteo- 
malacia or rickets. 

Direct effect of uremic acidosis upon 
bone. 

There is no evidence that uremic 
acidosis interferes with bone mineral- 
ization or accelerates dissolution of 
the mineral already deposited on the 
collagin fibrils. Likewise, correction of 
the acidosis does not cure the rickets or 





osteomalacia, although it may re- 
duce the negative calcium balance 


(principally by decreasing the amount 
of calcium lost in the feces). 


. Abnormal metabolism of vitamin D. 


Stanbury has demonstrated a pro- 
found deficiency of calcium absorption 
from the gut in patients with chronic 
uremia, unrelated to urinary calcium 
excretion, the presence or absence of 
metabolic acidosis, the plasma level of 
calcium and phosphorus and the degree 
of parathyroid activity.3®8 The de- 
ficient intestinal absorption of calcium 
associated with rickets or osteomalacia 
and the correction of these abnormalities 
by large doses of vitamin D suggest an 
acquired insensitivity to the biologic 
effects of the vitamin.9759? At present, 
we do not definitely know whether this 
Is due to an abnormal metabolism of 
vitamin D, the presence of a vitamin D 
antagonist or an effect of the uremic 
state on biochemical mechanisms in- 
volving vitamin D at the cellular level.“ 
However, there is suggestive evidence 
that uremic patients form biologically 
inert polar metabolites? of vitamin D. 


754 





liG. 1. Wrist of 2} year old boy with renal tubular 
acidosis showing florid rickets. Plasma calcium 
8.2 mg./100 ml.; plasma phosphorus 2.0 mg./ 100 
ml.; alkaline phosphatase 3o Bodansky units. 


ROENTGEN MANIFESTATIONS 
OF SKELETAL DISEASE 
IN CHRONIC UREMIA 


Letus now examine the roentgen findings 
in the skeleton, knowing that patients with 
chronic uremia have an acquired insensi- 
tivity to vitamin D along with parathyroid 
hvperplasia—the latter a compensatory 
response to vitamin D deficiency. Let us 
further assume that we are dealing with a 
spectrum of disease and not with sharp end 
points; 7.e., varying severity of renal 
disease, varying levels of acquired insensi- 
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tivity to vitamin D, varying degrees of 
parathyroid hyperplasia and fluctuations 
in the natural history of these biologic 
parameters. 


RICKETS AND OSTEOMALACIA 


Since the basic abnormality in chronic 
azotemia is an acquired insensitivity to 
vitamin D, the resulting skeletal disease 1s 
characterized by deficient mineralization of 
osteoid; 7.e., rickets or osteomalacia, de- 
pending upon the age of the patient. In 
young patients prior to epiphyseal closure, 
there is typical disorganization of pro- 
liferating epiphyseal cartilage due to failure 
of provisional calcification. The funda- 
mental histologic and roentgenologic find- 
ings are indistinguishable from those of 
nutritional rickets!^?539? (Fig. 1; and 2). In 
older patients, osteomalacia occurs with 
characteristic osteoid seams in the tra- 
beculae of the diaphyseal spongiosa.* 7 
In its florid form, osteomalacia may be 
reflected by decreased skeletal density, 
Looser zones, and secondary bone deformi- 
ties (Fig. 3). It is important to remember 
that roentgen examination of the skeleton 
is a gross technique. Hence, it is possible 
that some patients with mild osteomalacia 
may exhibit no recognizable skeletal 
changes by roentgenography; 7.e., pa- 
tients with bone pain, tetany, muscle weak- 
ness etc. 


SECONDARY HYPERPARATHYROIDISM 

Since parathyroid hyperplasia is an 
important physiologic response to vitamin 
D deficiency, increased osteoclasis and 
osteitis fibrosa usually accompany azotemic 
rickets and osteomalacia. At times, the 
secondary hyperparathyroidism may be 
mild and, hence, undetectable roentgeno- 
logically. The predominant roentgen find- 
ings in such patients are those of rickets 
or osteomalacia. More commonly, in long- 
standing renal failure, osteitis fibrosa 1s 
the predominant process histologically and 
roentgenologically. Radioimmunoassays by 
Berson and Yalow? indicate that the level 
of circulating parathormone in these pa- 
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tients with secondary parathyroid hyper- 
plasia is frequently greater than in many 
patients with primary hyperparathyroid- 
ism. Oddly enough, plasma calcium levels 
may vary considerably and are frequently 
in the hypocalcemic range. Classically, 
we have been taught that the hypocal- 
cemia of chronic renal failure is due to the 
high plasma phosphate level secondary to 
reduced glomerular function. Undoubtedly, 
this is true of the hypocalcemia of acute 
renal failure. However, the hypocalcemia in 
chronic azotemia may be associated with 
low normal levels of plasma phosphate.’ 
Does thyrocalcitonin play a role here? 
The skeletal changes in secondary hyper- 





Frc. 2. Knee of 6 year old male with Fanconi syn- 
drome and characteristic changes of rickets in the 
zones of provisional calcification. 
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lic. 5. Right femur of a 55 year old female with 
renal tubular acidosis. Note the over-all decreased 
density, indistinct trabecular margins and Looser 
zone indicative of osteomalacia. 


parathyroidism are indistinguishable from 
those of primary hyperparathyroidism. 
The roentgenographic findings, therefore, 
may include subperiosteal resorption of 
bone (best seen in digital phalanges, outer 
third of clavicle, medial aspect of proximal 
tibia, sacroiliac joints, symphysis pubis), 
a motheaten, granular appearance of the 
skull, resorption of the lamina dura, “‘bone 


cysts * (Fig. 4, Z—C). 


lic. 4. (4-C) The patient, a 57 year old female with chronic uremia, 
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demonstrates skeletal changes of 


osteomalacia and secondary hyperparathyroidism with the latter predomini iting. Note the characteristic 
“moth-eaten” appearance of the skull in 4, the phalangeal subperiosteal bone resorption in B, and the 


“rugger-jersey” spine in C. 

It follows from the above discussion that 
some patients may exhibit the roentgen 
findings of rickets or osteomalacia, others 
the findings of hyperparathyroidism and 
still others, 
both diseases. 


WHAT ABOUT OSTEOSCLEROSIS? 


Although azotemic bone sclerosis was 
originally reported by Hamperl and Wallis 
in Germany in 1933,!? It was not described 
in the U.S. until 1941.* Since that time, 
in spite of increasing interest in this Bini: 
ject, it appears to be the single most mysti- 
fying roentgen finding in chronic uremia. 
As such, there have been a number of un- 


a mixture of the findings of 


supported explanations offered for its 
existence. Indeed, one gets the impression 
from the radiologic literature that osteo- 
sclerosis 1s a unique, unexplained finding 
that should be accepted empirically. Let us 
examine the various theories that have been 
put forth: 

t. There is no evidence to support the claim 
that osteosclerosis is secondary to long- 
standing anemia. This hypothesis was 
advanced by Crawford e£ a/.!° because 
of the anemia in chronic renal failure 
along with sclerosis in prominent sites 
of bone marrow activity; z.e., lumbar 
spine, pelvis and skull. Histologic ex- 
amination of these areas, however, dem- 


VoL. 


to 


2 


d. 


iif, NO. 


onstrates diminished rather than in- 


creased erythropoietic activity. 


. There is likewise no evidence to in- 


criminate metabolic acidosis per se as 
the cause of the osteosclerosis. 
Although rarely, the removal of a 
parathyroid adenoma may trigger a 
reparative response characterized by an 
overswing of the pendulum? (i.¢., local- 
ized osteosclerosis at the site of previous 
bone destruction), hyperparathyroidism 
in an osteoblastic phase does not explain 
the finding of generalized osteosclerotic 
mineralized bone. In this regard, Wills 
et al." reported a patient with chronic 
renal insufficiency. who exhibited the 
roentgen findings of osteosclerosis and 
hyperparathyroidism. It is interesting 
that removal of a large parathyroid 
adenoma in this patient resulted in re- 
gression of the bony absorption but the 
osteosclerosis remained unchanged. 
There 1s evidence, however, in support 
of a marked over-all increase in osteoid 
formation and a relative resistance of 
osteoid tissue to the erosive influence of 
parathormone. 

Garner and Ball,” in a study of iliac 
cancellous bone in 16 patients with 
azotemic osteomalacia, found the mean 
volume of whole bone matrix (mineral- 
ized plus unmineralized) to be twice 
that of normal controls. Indeed, these 
investigators estimate that some of their 
patients produced as much as 3 kg. of 
osteoid. In some patients, the mineral- 
ized bone by histologic determination 
was increased. Ball and Garner! sug- 
gest that this may be due to an increased 
amount of woven bone which miner- 
alizes when lamellar bone does not. 
Perhaps this also explains the increased 
calcium content of the lumbar vertebrae 
in uremic osteosclerosis reported by 
Kaye et al. Two other explanations 
have been offered to explain the findings 
of Kaye et aL? which suggest that 
uremic osteosclerosis is due to an in- 
creased mass of mineralized bone: fluctu- 
ations in the degree of osteomalacia and 
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vitamin D resistance may permit peri- 
odic more efficient utilization of dietary 
calcium and phosphorus; and complete 
demineralization of bone before sec- 
tioning may abolish differences between 
osteoid and fully mineralized bone. 
(Kaye et al. do not specify whether 
they sectioned the tissue while it was 
undecalcified.) 

Matrajt and his co-workers” also re- 
ported both an increased volume of 
osteoid and an increased total volume of 
bone matrix in biopsy specimens of 
iliac crest in some patients with nu- 
tritional osteomalacia. Since the histo- 
logic and roentgenologic findings in 
children with azotemic and nutritional 
rickets are indistinguishable, is there 
a common denominator (z.e., the net in- 
crease in bone mass due to rapid body 
growth) to explain the defective mineral- 
ization in the face of a positive mineral 
balance? Does the hyperostosis, present 
in some adults with chronic renal failure, 
bear the same relationship to the 
development of osteomalacia that ac- 
celerated bodv growth bears to the pro- 
duction of rickets in children? Is the 
low ash of malacic bone the result of 
excessive osteoid rather than a negative 
calcium and phosphorus balance? 

A correlation of the roentgen and histo- 
logic findings in uremic osteosclerosis 
demonstrates markedly thickened tra- 
beculae indicative of an over-all increase 
in bone mass (Fig. 5, 4 and B). 

Harrison e al.” have clearly shown that 
ordinary doses of parathormone have 
no influence upon the plasma levels of 
calcium and phosphate in the vitamin D 
deficient rat. This can readily be 
changed by correcting the vitamin D 
deficiency. Also Rasmussen eż a/.*? have 
demonstrated that parathyroidectomy 
in vitamin D deficient rats produces a 
sharp rise in plasma phosphate with no 
change in the plasma calcium level. 
These changes can be prevented by the 
prior administration of 2-3 X the amount 
of parathormone necessary to maintain a 
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lateral thoracic 


lic. «. Roentgenograms of (4) 
spine and (B) anteroposterior lumbar spine show- 


Note the over-all increased 
bone density and the poorly defined, thickened 
trabeculae. The patient was a 26 year old man 
with chronic azotemia due to long-standing pye- 
lonephritis. 


ing osteosclerosis. 


normal plasma phosphate level in the 
D-fed animal. It appears, therefore, that 
the D-deficient rat is excreting phos- 
phate maximally because of increased 
endogenous parathormone production. 
It is clear that parathyroid hyperplasia 
is present both in D-deficient rats and 
humans with vitamin D deficiency. It 
is also clear that there is sufficient en- 
dogenous hormone in both instances to 
maintain a high degree of control over 
phosphate metabolism. Yet the hormone 
has little calcium mobilizing activity 
under these circumstances. Further- 
more, the failure of either exogenous 
parathormone administration or para- 
thyroidectomy in the D-deficient rat to 
elevate the plasma calcium level 1s not 
due to depletion of bone calcium since 
D-deficient and D-fed rats have a com- 
parable bone ash. These data strongly 
support the concept of an acquired 
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resistance to vitamin D in chronic 


uremia. 


WHAT IS THE EXPLANATION FOR THE 
"RUGGER-JERSEY" VERTEBRA? 

The word “rugger” is a synonym for 
rugby; the phrase “rugger-jersey” refers 
to the alternating striped shirt commonly 
worn by British rugby teams. The term 
"rugger-Jersey sign" has been used to de- 
scribe the increased density of the upper 
and lower margins of the vertebral bodv 
separated by a central horizontal zone of 
decreased density (Fig. 6). A review of the 
cases of "rugger-Jersev" spine in chronic 
uremia described in the literature and a 
study of the several cases I have personally 






ao 
FN F3. 
5 ulii 


F1G. 6. Lower thoracic spine in a 45 year old man 
showing the characteristic appearance of the 
"rugger-Jersey" spine; 7.e., banded sclerosis ad- 
Jacent to the vertebral plates alternating with 
decreased density of the mid vertebral bodies. 
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seen indicate that these patients have both 
chronic osteomalacia and hyperparathy- 
roidism. 1 would, therefore, propose the 
following hypothesis. It is well known that 
vertical growth of a vertebral body occurs 
by enchondral bone formation in the 
superior and inferior cartilaginous plates. 
The latter may be compared with the 
epiphyseal end plates of a tubular bone. 
Perhaps like the latter, they have an in- 
creased blood supply (Reynolds? has sug- 
gested a similar explanation for the charac- 
teristic end plate deformities in sickle cell 
anemia). The blood supply of the end plates 
favors the deposition of increased osteoid 
in these areas in patients with acquired 
vitamin D resistance. The mineralized bone 
(central vertebral radiolucent band) sub- 
jacent to the osteoid is more susceptible 
than the latter to the erosive effect of the 
increased circulating parathormone. 
SUMMARY 

1. A brief review of bone mineralization 
and of the hormones involved in skeletal 
turnover is presented. 

2. Also presented is a discussion of the 
biochemical abnormalities associated. with 
chronic renal failure. 

3. An attempt is made to correlate the 
biochemical abnormalities with the skeletal 
changes demonstrable by roentgenography. 
Basically, patients with chronic uremia de- 
velop a resistance to vitamin D which re- 
sults in rickets or osteomalacia. The latter 
in turn 1s responsible for compensatory 
secondary hyperparathyroidism. 

4. Fluctuations in the rickets osteo- 
malacia and the secondary hyperpara- 
thyroidism, and predominance of one pro- 
cess over the other adequately explain the 
roentgen findings. 

g. A hypothesis is offered to account for 
the "rugger-Jersey" appearance of the 
spine. 


1450 Chapel Street 
New Haven, Connecticut 06511 


The author is indebted to Dr. Vladimir 
S. Grnja for his invaluable help in collecting 
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the roentgenographic material in a series 
of patients with chronic uremia undergoing 
dialysis. 
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ANGIOGRAPHY IN THE EVALUATION OF PATIENTS 
FOR ABDOMINAL AORTIC SURGERY* 


By PAUL C. KAHN, M.D.,t WARREN C. WIDRICH, M.D.,f JOHN M. 
MORAN, M.D.,8 and ALLAN D. CALLOW, M.D.|| 


BOSTON, MASSACHUSETTS 


HERE are three common miscon- 

ceptions about arteriography in sur- 
gical diseases of the aorta: (1) that it is 
very difficult and dangerous; (2) that it is 
inaccurate when compared to operative 
findings; and (3) that it is unnecessary be- 
cause the diagnoses are usually clinically 
apparent. 

It is our purpose to show that the princi- 
pal value of aortography is not to make 
basic diagnoses but to provide a detailed 
evaluation which aids in difficult decisions 
of management. Furthermore, we submit 
that accuracy can be achieved when suit- 
able care is taken in obtaining and inter- 
preting the study. Finally, we find that 
these procedures are not unusually difficult 
or hazardous. 

Since 1963, we have used aortography in 
over 1,200 patients as part of the evalua- 
tion of aorto-ilio-femoral disease. We have 
reviewed the angiograms in 288 who had 
severe aortic abnormalities. In this report 
we stress the effect of arteriographic find- 
ings on therapeutic decisions. As useful as 
angiography has been in the past, we 
believe that its value will increase as we 
adopt a greater variety of surgical pro- 
cedures, learn more about the natural his- 
tory of aortic diseases, and become more 
sophisticated in our interpretation of ar- 
teriograms. 


MATERIAL AND METHOD 


Serial abdominal aortography has been 
part of our routine evaluation of all pa- 


tients with suspected arterial disease below 
the aortic arch since 1963. Alternate bi- 
plane filming has been available since 1965. 
The abdominal aortogram is usually only 
one step in the examination, which may 
also include a thoracic aortogram, pelvic 
and peripheral lower extremity arterio- 
grams, selective visceral injections, and 
studies of the veins. Arterial pressure 
measurements, and, more recently, ultra- 
sonic À and B-scans are sometimes ob- 
tained at the same time. 

Percutaneous retrograde femoral artery 
catheterization with a J-tip catheter 1s 
employed if a satisfactory pulse 1s present 
at the groin. Otherwise, translumbar aor- 
tography with a teflon catheter-needle 1s 
the first alternative when a high abdominal 
aortogram will suffice. It may be combined 
with a non-catheter retrograde femoral 
injection for distal aortic visualization.” 
Percutaneous axillary artery catheteriza- 
tion (from the left with a straight, and 
from the right with a tortuous aorta) is 
utilized if the other methods are not prac- 
tical, or if selective arteriography is re- 
quired. 

Films are exposed initially at a speed of 
2—3 /second, and later at a rate of 1/second, 
so that a total of 8 exposures spans a period 
of 4-6 seconds. A bolus of 30-50 ml. 60 
per cent methylglucamine iothalamate 
(conray) or diatrizoate (renografin 60) 1s 
injected in I-1.5 seconds with an automatic 
injector. 

Of 2,300 abdominal 


aortograms, over 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 3o-October 3, 
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1,200 have been for the evaluation of 
primary arterial disease. From these we 
have selected 288 patients whose code cards 
indicated the presence of serious abnormal- 
itv of the abdominal aorta, and reviewed 
their angiograms and case summaries 
(Table 1). With repeat examinations there 
were 316 aortograms. Patients with small 
or medium sized plaques or sacculations, 
and minor degrees of diffuse dilatation of 
the aorta were excluded, as were those with 
significant disease limited to the visceral 
or iliac arteries. 


RESULTS 


AORTIC OCCLUSIVE DISEASE 


Angiography was highly reliable in 
establishing the level and length of oc- 
clusions. Although the majority of lesions 
began just below the renal artery, trans- 
lumbar aortography proved uniformly suc- 
cessful, since a high puncture (at T12-L1) 
is used routinely in our department. De- 
tailed visualization of the iliac vessels in 
several instances required the use of re- 
active hyperemia (with blood pressure 
cuffs on both thighs) to increase circulation 
to the lower extremities.?! 

Stenoses were demonstrated by retro- 
grade femoral catheterization in 21 cases. 
As in the experience of Friedman e a/.,^ a 


TABLE I 


AORTIC LESIONS DIAGNOSED BY ANGIOGRAPHY 








Occlusive disease 69 
Complete occlusion 
Severe stenosis 
Thrombosis 
Occlusive disease, postoperative 


HO m 
Ux pf ~J] Co 


to 


Aneurysm 
Large arteriosclerotic (7 cm.+) 
Small arteriosclerotic (4-7 cm.) 
Other types 
Diffuse ectasia 


> co 
t Mr Ww mM 
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Other disease 68 
Severe arteriosclerosis 50 
Dissection 12 
Arteritis 6 

Total 288 
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Fic. 1. A 28 year old man with mild claudication. 
Aortogram shows scalloping of the aortic wall 
typical of aortitis, a stenosis of the right common 
iliac artery, and occlusion of the left common 
iliac artery. 


good femoral pulse was frequently present 
even in patients with severe symptoms, and 
the catheter could be advanced through 
tight stenoses. One problem was that the 
disease shown by angiography was often 
not quite as dramatic as that found subse- 
quently at surgery. The demonstration of 
a pressure gradient, particularly during re- 
active hyperemia, was a useful finding in 
cases in which the aortogram showed a 
lesion of doubtful significance (Fig. 1). 

In recent vears we devoted particular 
attention to evaluation of the thickness of 
the aortic wall, in an effort to exclude pa- 
tients with pipe-like vessels who are not 
suitable candidates for direct aortic sur- 
gery. The finding of a heavily calcified wall 
along with a thin lumen provided a sig- 
nificant clue. 

Acute aortic thrombosis was super- 
imposed on severe atheromatous disease. 
Retrograde femoral catheterization was 
possible, since the pulse was not completely 
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FIG. 2. A 70 year old woman with sudden onset of 
cold lower extremities. 

Arteriogram shows fresh thrombus obliterating 

the aortic lumen below the renal arteries. The 

thrombus was easily traversed by the catheter. 


obliterated, and the catheter readilv tra- 
versed the fresh clot (Fig. 2). However, as 
in the experience of Bell? treatment was 
unsuccessful, with the exception of one pa- 
tient with partial thrombosis of the aortic 
wall that responded to prolonged anti- 
coagulation therapy. 

Postoperativelv, retrograde catheteriza- 
tion was only used when end-to-end grafts 
had been inserted, and these were negoti- 
ated without difficulty. With the more 
usual onlay grafts (side-to-end, end-to-side) 
the femoral approach was avoided even 
when bounding femoral pulses were present. 
The translumbar aortogram not only con- 
firmed the clinical evidence of patencv of 
the graft, but also showed tendency to 
kinking, early development of pseudo- 
aneurysms, and the progression of arterio- 
sclerosis in the patient's vessels proximal 
and distal to the graft. 


ANEURYSMS 


Biplane aortography and pelvic arteri- 
ography were performed on all patients ad- 
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mitted for elective and semi-emergency re- 
sections of abdominal aneurysms. While 
angiography was used on occasion to rule 
out aneurysm in a patient with various 
combinations of an uncoiled aorta, para- 
aortic mass, flaccid abdomen and/or lor- 
dotic spine, physical examination by a 
skilled clinician, combined with plain 
film roentgenograms and ultrasound A- 
scanning" markedly reduced the incidence 
of negative studies in recent vears. 

Angiography proved very useful in de- 
termining the extent of an aneurysm, its 
proximity to the renal arteries, its in- 
volvement of iliac arteries, and, on oc- 
casion, provided early clues of a leak (Fig. 
34). Aberrant renal arteries arising below 
the aneurysm were identified, and associ- 
ated occlusions or aneurysms of visceral 
or peripheral arteries were often found. 
Evaluation of the aortic arch permitted 
recognition of reparable lesions of the neck 
arteries, which were usually corrected be- 
fore elective aneurysm repair. 

In patients with small, asymptomatic 
aneurysms (4-6 cm.), the shape, 7.¢., a 
long fusiform dilatation versus a sharp 
saccular bulge, was sometimes a considera- 
tion whether to recommend surgery. In 
poor risk patients with moderate size 
(6-8 cm.) aneurysms, the likelihood of easy 
resectabilitv (such as a good margin below 
the renal arteries) and the absence of 
significant additional disease (e.g., brachi- 
ocephalic or visceral artery stenoses) were 
considered favorable factors for operation. 

Patients with suspected leaking aortic 
aneurysms had emergency aortographies, 
provided they were not in shock. It was 
found that the clinical diagnosis of leaking 
aneurysm can easily be made erroneously. 
Older patients frequently have small 
aneurysms along with unrelated causes for 
retroperitoneal pain or bleeding. Pan- 
creatitis, ruptured renal cyst and meta- 
static tumor were among the conditions 
found in acutely ill patients with pulsatile 
aortas. On the other hand, when a leaking 
aneurysm was confirmed, the patient was 
immediately transferred to the operating 
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room, and the angiogram was used to ad- 
vantage during surgery to define anatomy 
obscured by hemorrhage. 

A primary mycotic aneurysm due to 
Salmonella was diagnosed and localized 
accurately, permitting successful surgery. 
This case has been reported elsewhere.?* 
Pseudoaneurysms following aortic resec- 
tion, and an aneurysm in a homograft were 
also encountered. 

Diffuse aortic ectasia to a diameter of 4- 
6 cm. was seen most often as an incidental 
finding in patients with peripheral vascular 
occlusive disease. These individuals fre- 
quently had similar dilatation of the iliac, 
femoral and popliteal arteries, and aneur- 
ysms of these vessels were not uncommon. 
However, the occlusive pattern appeared 
typically arteriosclerotic, not embolic, as 
has been suggested.*! Recognition of diffuse 
ectasia rather than fusiform aneurysm 
avoided surgery in a few cases. 


OTHER DISEASES 

Severe arteriosclerosis without significant 
aneurysm or stenosis was encountered 
frequently in patients with peripheral 
occlusive disease. A few of these persons 
had a clinical course or roentgenologic 
picture that remotely suggested athero- 
matous emboli. However, most of the cases 
had typical arteriosclerotic plaques in the 
lower extremity vessels. Moreover, 2 pa- 
tients with documented atheromatous em- 
boli had only mild irregularity of the aortic 
wall on aortography. 

Patients with aortic dissections routinely 
had both thoracic and abdominal aortog- 
raphy. In 12 of 14 cases the dissection ex- 
tended into the abdomen, and compression 
of the true lumen was demonstrated. In 7 
patients one of the major visceral arteries 
was supplied by the dissection. A femoral 
entry site was used routinely, and the false 
lumen was entered and injected at some 
time during the procedure in 4 cases, with- 
out complication. In only 1 case was axil- 
lary puncture necessary in order to enter 
the true lumen. The relation of the dissec- 
tion to the renal arteries and other visceral 
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FrG. 3. A 77 year old man admitted for elective 
evaluation of aortic aneurysm. 

(4) A large saccular lesion is seen, with a soft 
tissue density extending to the left (arrows). On 
this basis, a leak was suspected. (B) An ultrasonic 
B scan (transverse section at L4) confirms the 
presence of an aneurysm, with a left posterolateral 


leak. 


branches was the most important informa- 
tion gleaned from these studies (Fig. 4, 4- 
C. 

Although aortitis has been most often 
described in  Africa,/9?2935 and in the 
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FrG. 4. A 61 year old female with previous 
right nephrectomy, recent aortic dissec- 
tion, and 12 hours of anuria. 

(4) The true lumen is compressed but 
patent, as are the 2 left renal arteries. A 
catheter in the patient's bladder suddenly 
began draining urine as the procedure was 
being completed. (B) A repeat study was 
performed 8 days later, when the patient 
once more became anuric. This time the 
lumen could not be entered from the right 
femoral artery. A catheter passed from the 
left side shows further occlusion of the 
true channel, which is now isolated from 
the thoracic aorta. (C) With injection in 
the false lumen, the right renal artery, 
several lumbar arteries, and the inferior 
mesenteric arteries are seen. 


Orient,” all of our patients were American 15 year old boy, who had merely irregular- 
born Caucasians of both sexes, ranging ity of the distal aorta (Fig. 5). The other 
from 15-41 years in age. The mildest case cases were associated with significant renal, 
in which we had histologic proof was ina iliac or other major vessel occlusion. A 
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16 year old girl with severe renal and me- 
senteric artery involvement as well as 
aortic narrowing was found at surgery to 
have a marked perivascular inflammatory 
reaction suggesting retroperitoneal fibrosis. 


COMPLICATIONS 


Minor complications such as transient 
decrease of pulses, local hematomas or 
roentgenologically evident but clinically 
inapparent dissections occurred in 14 of the 
316 aortographies. There was one serious 
complication. An obese, hypertensive 75 
year old woman with a symptomatic 
aneurysm had aortography via the femoral 
route. Following removal of the catheter, 
local hemostasis could not be obtained. 
The patient had to be taken to the operat- 
ing room where a suture was placed in the 
femoral artery. Because of this incident and 
her precarious condition, it was decided to 
postpone the aortic surgery for a week; 36 
hours before the rescheduled operation she 
suddenly ruptured the aneurysm and died. 


DISCUSSION 


In discussing the advances in arterial 
surgery in the last decade, DeBakey'? lists 
angiography first. Nonetheless, there are 
still a few surgeons who are thoroughly 
confident of their ability to evaluate ar- 
terial disease by clinical examination and 
surgical exploration. Their mistakes are 
sometimes shown only by postoperative 
angiography. 

In order to justify its use, arteriography 
must be both safe and effective. With the 
use of proper precautions such as a soft, 
J-tip catheter, and low concentration con- 
trast media, the risk appears not much 
greater than in angiography in general. 
Effectiveness is best assured when the pro- 
cedure is performed by an experienced 
examiner in a well equipped angiographic 
room, and the examination is individual- 
ized to clarify the patient’s particular prob- 
lem. We disagree with the safety-oriented 
radiologist who attempts to substitute the 
hazy shadows of an intravenous aortogram 
for a real map of the arteries, and the time- 
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Fic. 5. Aortitis in a 15 year old boy. 
Minimal scalloping is seen. 


conscious surgeon who settles for a quick 
roentgenogram under anesthesia just be- 
fore surgery in place of a complete examin- 
ation. Poor arteriography can be mislead- 
ing, and therefore worse than no arteriog- 
raphy at all. 

Our recent experience with aortic 
aneurysms confirms our previous impres- 
sion of the value of aortography.? The 
simple retrograde femoral approach appears 
to have increasing acceptance.? It has long 
been known that aneurysms 7 cm. or larger 
are much more likely to rupture than those 
6 cm. or smaller.? Nonetheless, numerous 
studies have shown that fewer than 1 
patient in 7 rupture their aneurysms.®23.30, 
351 [n one of the most analytical recent 
reviews, Bernstein eż a/.4 note the problem 
of increasing frequency of diagnosis, and 
the late complications which must be added 
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Fic. 6. A 63 year old man with a small asympto- 
matic aortic aneurysm first detected in 1957, and 
followed with plain roentgenography and zngiog- 
raphy. 

(4) Translumbar aortogram in 1962 shows a 
small fusiform aneurysm. (B) Aortogram in 1966 
reveals increase to 11.5 cm. Resection was per- 
formed at this time. 


to the significant immediate surgical mor- 
tality. They conclude that “the increment 
in survival rates between treated and un- 
treated patients is much less than we had 
hoped it would be. The incidence of rup- 
ture in the small asymptomatic aneurysm 
is considerably less than the risk of an 
elective operation." 
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The life expectancy of patients with 
aortic aneurysms is usually brief, but it 1s 
other problems which lead to death. The 
individual patient with an asymptomatic 
aneurysm still presents a painful decision to 
the clinician, and an accurate aortographic 
picture of both the lesion and the other 
arteries can be helpful in reaching the 
proper conclusion. The small aneurysm 
may well be followed with plain film 
roentgenograms or ultra-sound, and per- 
haps occasional angiography, until rapid 
enlargement or clinical symptoms present 
definite indications for surgery (Fig. 6, 
A and B). 

The need for operation in leaking aneu- 
rysms is more clear cut, for once an aneu- 
rysm starts to rupture, it rarely ceases.” 
When a patient is bleeding massively, his 
only chance for survival is immediate 
surgery, and there is no time for arteriog- 
raphy. However, the majority of leaking 
aneurysms do not present in this cata- 
strophic manner, and most reports stress- 
ing the need for a dramatically speedy trip 
to the operating room!??»? fail to make the 
distinction. Furthermore, there is little 
comment on the number of cases that were 
rushed to surgery that did not have a leak, 
although one report!? notes that 3 of their 
cases did not even have an aneurysm. Our 
experience indicates that angiography need 
not delay surgery more than 1-2 hours, 
and that, in addition to displaying some 
very Important anatomy, the arteriogram 
has a potentially significant role in diag- 
nosing the non-leaking aneurysm or non- 
leaking non-aneurysm. 

In some other areas, the results of aortog- 
raphy have been less rewarding. The ability 
of the surgeon to reconstruct aorto-iliac 
occlusions largely depends on the condition 
of the vessel wall. With the availability of 
alternative procedures such as axillo- 
femoral? or crossover femoro-femoral" 
bypass grafts, we had hoped to develop 
criteria which might spare some patients 
abdominal exploration, but have not been 
entirely successful so far. 

Similarly, we anticipated that the aorta 
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covered with friable cholesterol deposits 
causing atheromatous emboli could be 
radiologically identified. Since further an- 
giography or surgery are contraindicated 
once the diagnosis is made,^? an early clue 
on the aortogram would be most helpful. 
Unfortunately, these deposits do not de- 
form the aortic wall nearly as much as the 
old, sclerotic plaques and scars that have 
very little tendency to embolize. 

With increasing experience, the diag- 
nosis of aortitis has become considerably 
easier. We do not know whether this disease 
IS an autoimmune disorder as has been pro- 
posed,? but agree that it has a worldwide 
distribution.? Our cases had predominantly 
aorto-iliac involvement, with segments of 
narrowing and dilatation frequently pro- 
ducing a characteristic scalloped appear- 
ance. We believe that some of the cases 
reported as "congenital abdominal coarc- 
tation"?!! may well be sequelae of aortitis. 

Like aortic aneurysms, the therapy of 
aortic dissections has been the subject of 
agonizing reappraisals.^? Surgery under 
optimal conditions in selected patients 
carries a I year mortality close to 30 per 
cent.! Medical management has a mortality 
over 40 per cent, and, furthermore, treat- 
ment with antihypertensive drugs is con- 
traindicated when the dissection com- 
promises critical vessels, such as the coro- 
nary, brachiocephalic or renal arteries.?! 
Aortography is desirable for either course, 
to locate the site of dissection for the 
surgeon, or to confirm the patencv of im- 
portant branches for the physician. Retro- 
grade catheterization is now generally 
accepted as the most efficient method for 
studying these patients." 


SUMMARY AND CONCLUSIONS 


We have reviewed the angiographic find- 
ings in 288 patients with potential surgical 
diseases of the abdominal aorta. We find 
that serial aortography, carefully per- 
formed, is safe and accurate. Retrograde 
femoral catheterization is preferred when 
feasible. 

In occlusive disease, the aortogram pre- 
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cisely identifies the obstructed segment, 
and shows the condition of collateral and 
runoff vessels. In aortic stenosis, the mea- 
surement of a pressure gradient is a. valu- 
able addition in interpreting the signif- 
icance of lesions roentgenographically 
shown. Postoperatively, the aortogram per- 
mits early detection of complications. 

In patients with aneurysms, the size, 
shape and location of the lesion, and the 
condition of other arteries shown by ar- 
teriography help make the decision whether 
to operate in borderline cases. Diffuse 
ectasia can readily be differentiated from 
aneurysm. When a leaking aneurysm is 
suspected, an emergency aortography is 
indicated 1f the patient is not in shock. 

The freer use of arteriography in aortic 
disease helps in planning surgery or medical 
management, and also permits us to learn 
more about the disease processes to improve 
our future Judgment. 


Paul C. Kahn, M.D. 
Department of Radiology 
New England Medical Center 
171 Harrison Avenue 

Boston, Massachusetts 02111 
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A SIX CHAMBERED HEART: BIVENTRICULAR 
OUTLET OBSTRUCTION IN ASSOCIATION 
WITH INTERVENTRICULAR 
SEPTAL DEFECT* 

By SANTIAGO PAREDES, M.D.,t ROBERT L. BERGER, M.D.,$ THOMAS 
GARDNER, M.D.,§ and FLORENCIO A. HIPONA, M.D.|| 


BOSTON, MASSACHUSETTS 


CONGENITAL defect of the inter- 

ventricular septum is one of the com- 
monest developmental anomalies of the 
heart. When isolated, the clinical and 
roentgenologic diagnoses generally do not 
offer any difficulty. On the other hand, it is 
frequently associated with a spectrum of 
other congenital anomalies, which have to 
be identified correctly for diagnostic and 
therapeutic purposes. 

The present case report is that of a very 
unusual form of congenital biventricular 
obstruction in association with a ventricu- 
lar septal defect. The roentgenologic diag- 
nosis was made preoperatively and con- 
firmed by the findings at the time of surg- 
ery. 


REPORT OF A CASE 


L.H. was a 16 year old girl when admitted at 
Boston City Hospital for cardiac catheteriza- 
tion in September 1968. She was known to 
have a heart murmur since her newborn period. 
Questionable cyanosis was noted in infancy. 
Her growth rate was rather slow during in- 
fancy and early childhood. 

Cardiac catheterization at the age of 7 years 
demonstrated a left-to-right shunting ven- 
tricular septal defect with a 1.9/1.0 pulmonary 
to systemic How. Also, a systolic gradient of zo 
mm. Hg was recorded between the right ven- 
tricle and the pulmonary artery. 

The patient remained asymptomatic except 
for mild premature fatigue on vigorous exertion 
at the time of her second catheterization. On 
examination, she had a loud harsh pansystolic 
murmur along the lower left sternal border 


associated with a thrill. The murmur had an 
ejection quality in the upper left sternal border. 
The second sound was split along the left ster- 
nal border and the second pulmonic sound was 
of normal intensity. Pulses and blood pressure 
were normal. 

The electrocardiogram revealed right axis 
deviation, incomplete right bundle branch 
block and combined ventricular hypertrophy. 
A cardiac series showed a mild degree of bi- 
ventricular enlargement, pulmonary vascularity 
in the upper limits of normal and a slightly 
dilated ascending aorta (Fig. 1, Æ and 5). 

The patient underwent cardiac catheteriza- 
tion on September 26, 1968 and the following 
data were obtained: 


Os Per Cent 

Site Saturation Pressure (mm. Hg) 
IVC 36 
SVC 69 
RA 75 + 
RV inflow 75-81 124/10 
RV outflow 84 Qr 
Main PA 83 25/2 
Wedge PA 9 
LV inflow 97 206/12 
LV outflow 97 124/10 
Ascending aorta 97 124/86 


Pulmonary flow —6.c l./min./m-? 
Systemic flow = 4.3 l./min./m-? 
Pulmonary/Systemic flow = 1.2/1.0 


The examination was completed with selec- 
tüive right and left ventricular angiocardiog- 
raphies. The right ventricle was approached 
with a No. 8 NIH catheter introduced through 
the right saphenous vein. A No. 7 Gensini 
catheter, using the Seldinger technique through 


* From the Departments of Radiology, Thoracic Surgery, and Pediatrics, Boston City Hospital, Boston, Massachusetts. 
T Assistant Professor of Radiology, Boston University School of Medicine. 

t Associate Professor of Surgery, Boston University School of Medicine. 

§ Associate Professor of Pediatrics, Boston University School of Medicine. 

| Associate Professor of Radiology, Harvard University School of Medicine. 
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. (4) Frontal and (B) lateral roentgenograms of the chest showing biventricular enlargement and mild 


increase of the pulmonary vasculature. The ascending aorta is prominent in the frontal projection. (Ap- 


parent rotation of the clavicles is due to scoliosis.) 


the right femoral artery, was used for the sub- 
valvular aortic injection in the left ventricle: 
40 and 30 ml. of renovist was used in the right 
and left injections, respectively. Rapid serial 
exposures were done in a biplane programming. 

The right ventricular angiocardiograms 
showed (Fig. 2, 4-C): Prominent trabeculation 
of the right ventricle with a persistent narrow- 
ing of the low infundibulum in each systole; 
shunting of contrast material from the right 
into the left ventricular outflow; normal crista 
supraventricularis, pulmonic valve, central and 
peripheral pulmonary arteries. The pulmonary 
veins connected with the left atrium in a nor- 
mal fashion. In the levo phase, the left ven- 
tricle showed mild hypertrophy and an abnor- 
mal radiolucent line crossed its outflow just 
below the aortic valve. The ascending aorta 
was moderately dilated. 

The left ventricular angiocardiograms (Fig. 
3, 44 and B) confirmed the presence of a thin 
membrane crossing the outflow of the left ven- 
tricle, about 2 cm. below the aortic valve. There 
was shunting of contrast material from this 
"chamber" into the post-stenotic "chamber" of 
the right ventricle through a septal defect. 


In conclusion, the angiocardiographic diag- 
nosis was: Interventricular septal defect with 
bidirectional shunting, but mainly left-to-right; 
membranous subaortic stenosis; and hypertro- 
phic stenosis of the right ventricle. 

Under total cardiopulmonary bypass, com- 
plete surgical correction was performed on 
January 22, 1969. A 2 cm. wide muscle band 
crossing the right ventricular cavity was seen 
arising as a common trunk from the crista 
supraventricularis and adjacent ventricular 
septum. From here this band separated into 
two limbs, one attached to the anterior wall 
and the other to the base of the anterior papil- 
lary muscle. About r.5 cm. below the aortic 
valve, there was a diaphragm with an aperture 
about 0.5 cm.?. Between the aortic valve and 
the diaphragm, there was a defect in the ven- 
tricular septum measuring about 8 mm. in 
diameter. 

The patient had an uneventful recovery 
after surgery and she is still in satisfactory 
condition. 


DISCUSSION 
Due to the anatomic characteristics of 
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ic. 2. Selective right ventricular angiocardiograms. 
In the (4) frontal and (B) corresponding lateral 
views the ventricular septal defect (short arrow) 
with shunting of contrast material into the left 
ventricle is demonstrated. The radiolucent line 
(long arrow) just below the septal defect corre- 
sponds to the subaortic membrane. The infun- 
dibular narrowing is present, but is better demon- 
strated in (C) the lateral view. 


the heart in the present case, this organ 
was divided into 6 different chambers from 
a hemodynamic point of view: the 2 atria, 
the 2 pre-stenotic ventricular segments, 
and the 2 post-stenotic or pre-valvular 
ventricular segments. 

The clinical signs and symptoms, as well 
as the data obtained during catheteriza- 
tion, correlate very well with the angio- 
cardiographic and surgical findings. Ob- 
viously, the main problem of the case was 
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at the ventricular level where the pre- 
stenotic segments represented the higher 
pressure chambers. On the other hand, the 
high interventricular septal defect was 
communicating with the  post-stenotic 
chambers and consequently the hemody- 
namic results were not as significant as 1n 
the common cases of interventricular septal 
defects. 

In reviewing the literature we have not 
found any reported case like the present 





Fic. 3. Selective left ventricular angiocardiograms. 
(4) The frontal and (B) the lateral projections 
demonstrate subaortic to subpulmonic shunting of 
contrast material (arrow). The distorted con- 
figuration of the left ventricular outflow, as well as 
the dilatation of the ascending aorta were also seen 
in the levo-phase of the right ventricular in- 
‘ection. 


one that has been diagnosed by angio- 
cardiography before surgery. 
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Lauer et a/.3 studied 722 hearts with con- 
genital malformations and found only 1o 
cases of ventricular septal defect with ob- 
struction of the left ventricular outflow, in 
spite of the fact that ventricular septal 
defect alone or as a complex was the com- 
monest single lesion. They described a case 
of a 13 year old girl, who at surgery 
was found to have infundibular stenosis 
of the right ventricle, a subaortic mem- 
brane and a small ventricular septal de- 
fect behind the crista supraventricularis. 
This is the only case which exhibits quite 
similar findings to our patient. 

Combined congenital aortic and pul- 
monic stenosis is relatively rare. Steinberg 
and Holswade* reported 1 case and re- 
viewed the literature which had recorded 
only 11 cases until 1967, including the 
above mentioned case of Lauer et al. Ob- 
struction to the ventricular output 1s the 
common denominator in all these cases. 
The anatomic cause may be: (1) inside the 
outflow of both ventricles (most common 
form); (2) involving the aortic and pul- 
monic valves; and (3) combination of one 
or both ventricular outflows, and one or 
both valves. 

On analyzing the individual ventricular 
anomalies of our patient, it is interesting to 
note that there is a high incidence of ven- 
tricular septal defect associated with ob- 
structing aberrant muscular bands inside 
the right ventricle. Hartmann ef al? re- 
ported 3 cases with this pathology and 
mentioned 15 cases from the literature. In 
only 2 of these 18 cases a ventricular septal 
defect was not present. 

On the other hand, Baltaxe et al.! in a 
recent review of 24 cases of membranous 
subaortic stenosis found, among other 
associated anomalies, 5 cases with a ven- 
tricular septal defect. These defects were 
small in size and located between the aortic 
valve and the subaortic membrane. Dilata- 
tion of the ascending aorta, which was 
demonstrated in our patient, is also dis- 
cussed by the authors who emphasize that 
this associated finding is not as frequent as 
it has been thought to be in the presence of 
discrete membranous obstruction. 
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SUMMARY 


The case of a 16 year old girl with 
clinical, angiocardiographic and surgical 
diagnosis of biventricular outflow obstruc- 
tion and ventricular septal defect is re- 
ported. 

The pathologic and hemodynamic fea- 
tures of this uncommon congenital cardiac 
anomaly are discussed on the basis of the 
current literature, 


Santiago Paredes, M.D. 
Department of Radiology 
Boston City Hospital 

818 Harrison Avenue 
Boston, Massachusetts o2118 
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SHUNTING VIA A DIVERTICULUM OF THE - 
MEMBRANOUS PORTION OF THE 
VENTRICULAR SEPTUM* 

By RICHARD D. KITTREDGE, M.D., AIRLIE CAMERON, M.D., SEIICHI 
SHIMOMURA, M.D., A. L. LOOMIS BELL, Jr., M.D., and 


HARVEY G. KEMP, M.D. 
NEW YORK, NEW YORK 


Ve septal defect as a 
single lesion is a common form of con- 
genital heart disease. Aneurysms of the 
membranous septum are relatively rare 
lesions, especially if a defect is present 
producing a left-to-right shunt. It has been 
reported that aneurysms may produce 
serious hemodynamic changes by ob- 
structing the outflow tract of the right 
ventricle. The aneurysm will usually pro- 
ject into the right ventricle and can involve 
the tricuspid valve. As in ventricular 
septal defects in general, diverticula of the 
ventricular septum with a defect will cause 
symptoms, depending on the size of the 
defect, which may be merely a few milli- 
meters or considerably larger. Diverticula 
found in the membranous portion of the 
septum are most common just beneath the 
aortic valve. It is uncommon to find either 
a diverticulum or a ventricular septal de- 
fect in the lower part of the septum, 1.e., 
muscular portion. There is no clinical pic- 
ture that is characteristic or even sug- 
gestive of a diverticulum with a defect. 
The symptoms are dependent on the 
severity of the accompanying ventricular 
septal defect or other cardiac abnormality. 
Demonstration of the diverticula can only 
by accomplished with angiocardiography. 


ANATOMY AND PATHOLOGY 


Ventricular septal defects are most com- 
monly seen in the membranous portion of 
the ventricular septum. The membranous 
septum is the thin, easily transilluminated 
portion of the septum which extends from 
the rim of the thicker muscular septum up- 
wards to the base of the heart in a close 


relationship to the aortic and atrioventricu- 
lar valves. "An aneurysm of the mem- 
branous septum may project, therefore, 
into the right atrium, into the septal leaflet 
of the tricuspid valve or into the right 
ventricle. ? Diverticula of the mem- 
branous septum with defects usually have 
narrow origins which are clearly defined as 
are diverticula, for example, in the colon. 


ETIOLOGY 


The etiology and development of aneu- 
rysm or diverticulum of the membranous 
ventricular septum have been extensively 
reviewed.7" Uncomplicated aneurysms are 
commonly considered congenital in origin, 
others have considered aneurysm secondary 
to endocarditis. Membranous aneurysms 
have been attributed to trauma. Recently, 
aneurysm of the membranous portion of 
the septum has been related to natural 
spontaneous closure of ventricular septal 
defects." Spontaneous closure of ven- 
tricular septal defects has been reported 
by various authors.! Recently a spontaneous 
closure of a ventricular septal defect via 
aneurysm formation has been proven.‘ 
Three cases have been reported where a 
septal diverticulum with a defect was ob- 
served on a second study after being absent 
on the first angiogram. This theory has also 
been discussed by Pombo ef al.’ 

Recently we have observed 3 cases show- 
ing diverticula of the membranous septum 
with defects. 


REPORT OF CASES 


CASE 1. A 23 year old man first noted a heart 
murmur during an Army physical examina- 


* From the Departments of Radiology and Cardiology, St. Luke’s Hospital Center, New York, New York. 
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tion. Mild symptoms of fatigue on exertion had 
caused him to recently change occupation. 
There was no history of cyanosis, pulmonary 
infection or familial congenital heart disease. 
Physical examination revealed a slender male in 
no distress with no cyanosis or clubbing. The 
neck veins were not distended. The lungs were 
clear. Examination of the heart revealed an 
apex beat at the fifth interspace just lateral to 
the midclavicular line. No thrill or right ven- 
tricular heave was felt. There was an increased 
P2. A Grade iv systolic murmur, loudest in the 
third and fourth interspace just left of the 
sternal border, was present. No diastolic mur- 
mur was present. Electrocardiography revealed 
right axis deviation. 

Right and left heart catheterization was per- 
formed. The dye dilution curve suggested a 
small left-to-right shunt. No other hemody- 
namic abnormalities were noted in the right or 
left heart. 

Left ventricular cineangiography showed a 
small diverticulum of the membranous portion 
of the septum with a small fistulous tract into 
the right ventricle. Minimal left-to-right shunt- 
ing could be visualized (Fig. 1, 4 and B). 


CASE II. An 11 year old girl was noted to 
have a heart murmur and occasional cyanosis 
at the age of 2 years. At the age of 4 years, 
cardiac catheterization showed a ventricular 
septal defect and mild pulmonic stenosis. Since 
then, she has been asymptomatic with normal 
growth and development. Physical examination 
at the time of our study revealed a slender girl 
with alternating esotropia. There was a prom- 
inence of the upper sternum, a palpably in- 
creased right ventricular impulse and a faint 
systolic thrill at the third interspace left sternal 
border. A Grade 111 harsh pansystolic murmur 
was loudest in the mid left sternal border. No 
diastolic murmur was present. Electrocardiog- 
raphy showed probable right atrial hyper- 
trophy. 

Right and left heart catheterization was per- 
formed. A small left-to-right shunt was sug- 
gested by a dye dilution curve but was not ap- 
parent on an oxygen series. Right and left 
heart pressures were all normal with no evidence 
of a pulmonic stenosis. 

Left ventricle cineangiography showed a 
diverticulum protruding from the membranous 
septum into the right ventricle. A small amount 
of contrast material could be seen passing into 
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l'1G. 1. Case 1. (4) Left ventricular cineangiogram 
shows a small diverticulum of the membranous 
portion of the septum with a small fistulous tract 
into the right ventricle. Minimal left-to-right 
shunting can be visualized (arrow). (B) Diagram of 
left ventricular cineangiogram. 
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Fic. 2. Case ir. (4) Left ventricle cineangiogram 
showing a diverticulum protruding from the mem- 
branous septum into the right ventricle. A small 
amount of contrast material can be seen passing 
into the right ventricle through a defect in the 
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the right ventricle through a defect in the 


diverticulum (Fig. 2, 4 and B). 


Case 1. A 33 year old man was said to have 
had acute rheumatic fever at the ages of 2 and 
5 years. Since that time, he has had a heart 
murmur, has restricted his activity and was 
rejected from the Armed Forces. 

Physical examination revealed a healthy- 
appearing man. There was a slight right ven- 
tricular lift without a thrill. The heart was not 
enlarged. There was a Grade 1v holosvstolic 
murmur maximal in the fourth left intercostal 
space. Electrocardiography was normal. A chest 
roentgenogram was normal. 

Right and left heart catheterization was per- 
formed. Intracardiac pressures were all normal. 
A dye dilution curve revealed a 1.5:1 left-to- 
right shunt which was localized by the oxygen 
series at the ventricular level. 

Selective left ventricular. cineangiography 
demonstrated a small diverticulum high in the 
membranous portion of the ventricular septum. 
Contrast material was seen to pass into the right 
ventricle (Fig. 3, 7 and B). 


DISCUSSION 

There is no specific clinical picture or 
diagnostic finding to suggest that a di- 
verticulum will be present in association 
with a ventricular septal defect. In our 3 
patients this entity was not suspected prior 
to cardiac catheterization for a ventricular 
septal defect. The correct anatomic diag- 
nosis can only be accomplished with selec- 
tive left ventricular cineangiography in 
the left anterior oblique position for an 
optimal view of the septum. 

The presence of a diverticulum per se 
does not affect the treatment, which is 
dependent upon such factors as the clinical 
symptoms, the size of the shunt and the 
presence of pulmonary hypertension. The 
association of a small ventricular defect 
with a diverticulum or aneurysm is prob- 
ably not common. The patients reported 
above all showed ventricular septal defects 
associated with small aneurysms in the 
shape of diverticula. The contrast material 





diverticulum (arrow). (B) Diagram of left ven- 
tricular cineangiogram. 
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was seen issuing either from the base, sides 
or tip of the diverticulum-like aneurysm. 
Comments on etiology have varied from 
congenital defects, trauma, infection and 
finally the proven cases of closing ventricu- 
lar septum with the development of a 
diverticulum in the closing process. 


SUMMARY 


Three cases of diverticulum of the mem- 
branous ventricular septum associated with 
a ventricular septal defect are reported. 

Spontaneous closure of ventricular sep- 
tal defects via diverticulum formation has 
been recently proven. 

Richard D. Kittredge, M.D. 
Department of Radiology 

St. Luke’s Hospital Center 
Amsterdam Avenue at 114th Street 
New York, New York 10025 
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Fic. 3. Case 111. (4) Selective left ventricular cineangi- 
ogram demonstrates a small diverticulum high in 
the membranous portion of the ventricular septum. ventricle (arrow). (B) Diagram of left ventricular 
Contrast material is seen to pass into the right cineangiogram. 
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SIMPLIFIED SERIAL CORONARY ARTERIOGRAPHY* 


By LEWIS WEXLER, M.D.f 


STANFORD, CALIFORNIA 


ECENT technical advances in selective 
coronary artery catheterization have 
permitted multiple injections of contrast 
material without removing the catheter 
from the orifice of the vessel.! For the first 
time, direct serial films as well as cine films 
can safely be obtained. Judkins recom- 
mendis a series of cine and serial films which 
involves 4 sequential rotations of the patient 
while shifting the table-top in its longitudi- 
nal axis from image intensifier to film 
changer and back.! With a well-trained 
team, these maneuvers can be performed in 
less than § minutes, obtaining cine runs in 
2, and serial films in 3 projections. A re- 
arrangement of the equipment and a change 
in positioning of the patient can simplify 
the sequence of filming and reduce the time 
required even further. 

Rotating cradles permit rapid and con- 
tinuous change in position of the patient 
during cine coronary arteriography. These 
devices are not yet suitable for serial roent- 
genography because excessive separation of 
the patient from the film changer produces 
undesirable geometric unsharpness. In ad- 
dition, the existing structural supports in- 
terfere with horizontal beam roentgenog- 
raphy. Newer cradle designs may improve 
upon these unsatisfactory features. 

In most angiographic units, the film 
changer is located at one end of the table 
to permit conventional vertical beam film- 
ing. Cine filming is performed in a central 
location. This combination requires con- 
siderable longitudinal table-top motion 
when shifting from cine or fluoroscopy to 
serial roentgenography. When hlming is 
performed with a horizontal roentgen-ray 
beam, as in the Judkins technique, this 
amount of table-top motion is unnecessary. 
By placing the lateral film changert in the 
same transverse plane as the image intensi- 


her, table-top motion is virtually elimi- 
nated (Fig. 1). Alignment of the horizon- 
tally directed roentgen-ray tube with the 
film changer is preset either mechanicallv 
or with microswitches. 


TECHNIQUE 


We have simplified Judkins’ sequence of 
filming. After transfemoral catheter inser- 
tion, the patient is placed in a right pos- 
terior oblique position to the table-top. 
Catheterization of each coronary artery is 
performed in this position, with the patient 
centered under the intensifier. The first cine 
filming is done immediately thereafter, 
producing a left anterior oblique projection. 
Without changing the patient's position, 
the table is moved against the lateral film 
changer and serial exposures are made, 
producing a left posterior oblique projec- 
tion. This projection is equivalent to the 
right anterior oblique advocated by Jud- 
kins and requires considerably less patient 
motion to achieve. The patient then lies 
flat on the table and left lateral serial films 
are exposed. The patient's right side is ele- 
vated 20° and an injection is made, which 
produces a 70° left anterior oblique projec- 
tion on serial films. Without changing posi- 
tion, the patient is recentered under the 
image intensifier by a small lateral move- 
ment of the table-top and the final cine 
exposures are made in the right anterior 
oblique projection. 

This sequence produces left and right 
anterior oblique cine films and serial films 
with a horizontal roentgen-ray beam in the 
left lateral, left posterior, and left anterior 
oblique projections. All 5 projections are 
achieved with 2 simple rotations of the pa- 


1 We have used a Franklin roll film changer, but the Schó- 
nander AOT changer can be used equally as. well. 


* From the Department of Radiology, Stanford University School of Medi.ine, Stanford, California. 
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Fic. 1. The patient is positioned for left posterior oblique serial filming. The horizontal roentgen-ray tube 
(A) and the serial film changer (B) are in the same transverse plane as the image intensifier (C). Only 
minimal lateral table-top motion is required to shift the patient from serial roentgenography to cinefluoros- 


copy. 


tient and minimal transverse table-top 
motion. Positioning is performed during the 
brief time necessary for the characteristic 
post-injection T wave changes to resolve. 
The catheter remains in each coronary 
artery less than 3 minutes while completing 
the total filming sequence. 


SUMMARY 


A technique is presented which simplifies 
the sequence of filming in serial coronary 
angiography. With the method it 1s pos- 


sible to obtain cine runs in 2, and serial 
simple 


runs in 3 projections with only 2 
rotations of the patient and less than 3 
minutes of time expended. 


Department of Radiology 
Stanford University School of Medicine 


Stanford, California 94305 
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THE MELTING SIGN IN RESOLVING TRANSIENT 
PULMONARY INFARCTION* 
By MERLIN E. WOESNER, M.D.,f ISAAC SANDERS, M.D.,t 
and GEOFFREY W. WHITE, M.D.$ 


LOS ANGELES, CALIFORNIA 


ULMONARY embolism with or with- 

out infarction has been, for many years, 
a complex diagnostic problem. These com- 
plexities have provided a formidable diag- 
nostic challenge to all physicians dealing 
with pulmonary problems, including the 
diagnostic raciologist. In a book recently 
published in the United States, the Section 
on “The Radiologic Diagnosis of Pulmon- 
ary Thromboembolism” is introduced by 
the following statement: 


“The diagnosis of pulmonary thrombo- 
embolic disease presents a major problem 
in the practice of medicine today. In fact, 
this condition is probably the most mis- 
diagnosed serious disease affecting the 
cardiovascular system. It is one of the 
most important causes of, or factors 
contributing to, unexplained hospital 
deaths.’ 


With the potentialities of significant defin- 
itive treatment by both medical and surgi- 
cal means now available, it becomes in- 
creasingly imperative that better accuracy 
be attained in the diagnosis of this common 
and very important disease process. 

Many medical centers, however, can 
point with justifiable pride to those few 
case histories of life threatening massive 
pulmonary embolism which have been suc- 
cessfully treated by pulmonary embolec- 
tomy following a diagnostic team effort 
which has included a “high index of sus- 
picion" by both clinician and radiologist. 
This, when implemented with modern 
methods such as radioactive isotopic scan- 
ning and pulmonary angiography, has 
made possible such dramatic therapeutic 


successes. However, in numbers, the tran- 
sient pulmonary embolism or infarct which 
undergoes resolution far exceeds the life 
threatening variety and many of these 
continue to escape diagnosis and continue 
to contribute to patient morbidity. 

The transient or resolving infarct of pul- 
monary embolism is an important entity 
because, if not recognized and its particular 
causal pathology not dealt with, recurrence 
is common and a life threatening episode 
may later take place. 

The authors believe that there is no easy 
road, no panacea, no superior modality, no 
single all important finding in recognition 
of pulmonary embolism and infarction. 
Rather, the very complexity of the problem 
should lead us to utilize all available diag- 
nostic parameters and a new one which is 
being added with this presentation. 

Only a cursory recitation of some of the 
factors which we believe important in the 
radiologic diagnosis of these conditions will 
be given, as there is an extensive literature 
on the subject. First, and perhaps foremost, 
is the importance of constantly keeping in 
mind the possibility of pulmonary embo- 
lism with or without infarction when deal- 
ing with chest problems. The chest physi- 
cian must remember that the classical 
symptoms are not infrequently partiallv or 
totally absent. The radiologist must re- 
member that the “basal infiltrate” may 
represent a pulmonarv infarction. rather 
than a pneumonia or an area of atelectasis. 
The monumental contributions of Hamp- 
ton and Castleman,? Westermark, and 
Fleischner,^* must all be considered: the 
fact that embolism may exist without in- 


* From the Section of Diagnostic Radiology, Department of Radiology, White Memorial Medical Center, Los Angeles, California. 
T Chief of Diagnostic Radiology; Associate Clinical Professor of Radiology, Loma Linda University School of Medicine. 
t Director of Training, Radiological Sciences; Assistant Professor of Radiology, Loma Linda University School of Medicine. 
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farction; the presence of "Hampton's 
hump;" the relative avascular region of 
lung with its increased radiability; and 
the plump hilus sign. Of greater signifi- 
cance in our hands has been the pres. 
ence of one or more of the following roent- 
genographic findings: a hazy focal uniform 
increased. pulmonary density; a minimal 
unexplained pleural effusion; and slight 
elevation with indistinctness of the hemi- 
diaphragm (Figley eż 47.5). The important 
contributions. of nuclear medicine and 
angiography have already been mentioned. 

The purpose of this article is to present a 
roentgenologic observation of one of us 
(M.E.W.) which for some years has proved, 
in personal experience, a valuable adjunc- 
tive finding in the identification of resolv- 
ing pulmonary infarction. From a perusal 
of the radiologic literature, it would appear 
that not a great deal of research emphasis 
has been placed on the life history or life 
cycle of the pulmonary infarct. It has been 
our observation, when cases of pulmonary 
infarction have been followed carefully by 
regular periodic frontal and lateral chest 
roentgenograms over davs and weeks, that 
most demonstrate a characteristic pattern 
of resolution. For descriptive purposes we 
have termed this the melting sign. Its 
principal use has been the differentiation of 
resolving pulmonary infarcts and related 
focal hemorrhagic pulmonary manifesta- 
tions of the segmental or subsegmental 
vascular insult from acute inflammatory 
and infectious disease processes involving 
the alveolar structure of the lung. The 
former, for the most part, have shown 
resolution by a melting or shrinkage in size 
of the fully attained shadow, its basic con- 
figuration, whatever it may be, being main- 
tained. A household analogue would be a 
periodic viewing of an ice cube after its re- 
moval from the refrigerator into an environ- 
ment of room temperature. 

In contradistinction, most inflammatory 
and infectious infiltrates from which pul- 
monary infarction would have to be dif- 
ferentiated roentgenographically show a 
quite different resolution pattern. These 
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usually demonstrate a gradual patchy 
resolution or fading away of the roentgeno- 
graphic density throughout the entire in- 
volved area as portrayed on the roentgeno- 
gram. The most common example is the 
resolution of a pneumonia of lobar, seg- 
mental or subsegmental distribution. It 1s 
a common observation that in standard 
roentgenographic views pulmonary infarcts 
present in a variety of configurations, such 
as: spherical, ovoid, rectangular, band.like, 
plate-like, or irregular, rather than in the 
classical triangular or pyramidal, of which 
only occasional examples are found. The 
concept of the melting sign is that of grad- 
ual reduction in size or shrinkage of the 
pathologic shadow with the same general 
configuration seen on the initial roentgeno- 
gram being maintained. With respect to the 
shadow abnormalitv itself, the resolution is 
characterized by the resorption of its 
perimeters with the exception that the 
infarct usually maintains its pleural base. 

On a number of occasions the applica- 
tion of this concentric resolution concept has 
led to the identification of, and the medical 
work-up, for pulmonary embolism with in- 
farction when clinical history and phvsical 
findings have been sufficiently atvpical as 
to preclude prior diagnosis. 

Several illustrative examples of the me/t- 
ing sign are presented. 


ILLUSTRATIVE CASES 


Case r. M.M., a 74 year old Caucasian male, 
presented with history of a cerebral vascular 
accident 3 weeks prior to admission. He had 
resulting left hemiparesis. He was transferred 
from another Los Angeles hospital in a state of 
mental confusion. His relatives had been told 
that 2 days previously he had sustained “clots 
in the lungs." The patient had a history of 
hypertension for 20 years. 

On admission, the patient was afebrile and 
not dyspneic. A few rales were heard in the left 
base. His admission chest roentgenogram on 
March 4, 1969 was an anteroposterior roent- 
genogram in the sitting position (Fig. 1). It 
revealed a hazy left lower zone density with 
adjacent plate-like density and an associated 
elevation of the left hemidiaphragm. The roent- 





l'1G. 1. Case 1. An anteroposterior chest roentgeno- 
gram on admission with the patient in the sitting 
position. Note the hazy left lower zone density 
with adjacent plate-like density and an associated 
elevation of the left hemidiaphragm. 


genographic interpretation was consistent with 
pulmonary embolization and infarction. Peri- 
odic follow-up roentgenographic examinations 
of the chest were carried out on March 12, 
1969, March 18, 1969, and March 26, 1969. 





Fic. 2. Case 1. Eight days later a repeat postero- 
anterior chest roentgenogram shows the resolving 
infarct considerably smaller than on admission. 
Its basic configuration, however, has been main- 
tained, even when considering the plate-like por- 
tion. 
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"PN 3 
lic. 3. Case 1. Fourteen days after admission, the 
xilmonarv infarct has undergone further “melting.” 

LJ D 


These (Fig. 2; 3; and 4) demonstrate the resolu- 
tion pattern of the transient infarct. 

During hospitalization, the patient 
treated with anticoagulants. 


was 


Case 11. E.W., a 46 year old Caucasian male, 
gave a history of rheumatic fever at the age of 
20 years. He had noticed slowly progressive 
exertional dyspnea during the last 5 years. 


~~» 





Fic. 4. Case 1. The appearance of the 
infarct 22 days after admission. 
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Fic. 1-4. Case 1. “Blow-up” photographs of the corresponding roentgenograms in Figures 1 to 4, respectively. 
They are presented in this manner so that better detail may be appreciated. Note the "Hampton's hump” 


in Figure 2. 


About a month prior to admission, ankle swell- 
ing occurred. Diuretic therapy was adminis- 
tered. A mild persistent cough continued. 

The patient was admitted for cardiac work- 
up and catheterization in evaluation for pos- 


sible open heart surgery. He was in atrial fibril- 
lation with a ventricular rate of 84 per minute. 
Right and left heart catheterization and angio- 
cardiography established the diagnosis of mitral 
stenosis and insufficiency, pulmonary hyper- 





l'1G. 5. Case 11. A very irregular density is observed 
in the right lower pulmonary zone on an antero- 
posterior roentgenogram made 3 days after open 
heart surgery. The roentgenographic diagnosis was 
equivocal. The differential diagnosis was primarily 
a differentiation between pneumonia and pulmo- 
nary embolization with infarction. 


tension (pulmonary artery pressure 130/53 mm. 
Hg) and pulmonic valvular insufficiency. 

On April 3, 1969, the patient underwent left 
atrial thrombectomy and mitral valve replace- 
ment. The patient was started on coumadin. 
On April 5, 1969, he developed an oral temper- 
ature of 103°F. 

On April 6, 1969, chest roentgenogram (Fig. 
ç) revealed an irregular shadow density in the 
right lower zone. The roentgenographic diag- 
nosis was equivocal with pneumonia versus 
pulmonary infarction strongly considered. A 
repeat examination on April 11, 1969 (Fig. 6) 
demonstrated the described resolution pattern 
of a transient pulmonary infarct. A lung scan 
was immediately obtained and demonstrated 
an area of decreased perfusion in the anterior 
inferior portion of the right lung consistent with 
pulmonary embolus. 


Case 11. L.R., a 66 year old Caucasian male, 
was admitted for increasing right exophthal- 
mus, diplopia and disturbed vision which had 
occurred during the preceding 7 months. Ex- 
ploration of the right orbit on September 15, 
1969 revealed a temporal mass which was biop- 
sied and subsequently diagnosed as lympho- 
sarcoma. The patient developed spiking daily 
fevers approximately 2 weeks after surgery 
which continued for 1 month. No radiation 
therapy or chemotherapy had been instituted. 
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A chest roentgenogram on October 20, 1969 
(Fig. 74) showed an elevated left hemidia- 
phragm with a discrete 9 cm. ovoid pleurally 
based density obliterating the lateral costo- 
phrenic sulcus. The findings were considered 
consistent with pulmonary infarction. Follow- 
up chest roentgenograms were obtained on 
October 23, 1969, November 10, 1969, and 
December 17, 1969 (Fig. 7, B-D). 


Case Iv. C.J., M.D., a 56 year old Caucasian 
male physician, developed pleuritic right lateral 
thoracic and right shoulder pain after stren- 
uous lifting. The patient had a history of 
thrombophlebitis 3 years before. The morning 
after admission, an episode of hemoptysis was 
reported. Examination revealed moderate left 
calf tenderness without obvious inflammation. 

Chest roentgenogram on March 3, 1969 
(Fig. 8) revealed elevation of the right hemi- 
diaphragm with amorphous infiltrate and 


pleural effusion. The findings were consistent 
with pulmonary emboli to the right lung. Peri- 
odic follow-up roentgenographic examinations 
of the chest showed gradual resolution of the 
infarct. Roentgenograms were made on March 
4, 1969, March 10, 1969 (Fig. 9), and April 1, 
1969 (Fig. 10). 





Fic. 6. Case 11. Five days later the "melting sign" 
of resolving transient pulmonary infarction was 
appreciated. This led to an immediate radioactive 
isotopic lung scanning with a confirmatory diag- 
nosis of pulmonary embolization. 
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lic. 7. Case 11. (/7-D) The “melting sign” during the resolution of a large ovoid pleurally based infarct in 
the left lung. These are “blow-up” photographs of posteroanterior roentgenograms of the chest made on 
10/20/69, 10/23/69, 11/10/69 and 12/17/69. Also note other roentgenographic manifestations of pul- 
monary embolization: plump hilus, a sharp cut-off of vessel shadows in the lower portion of the hilus, a 
relative avascular region of lung medial to the infarct with secondary increased radiability, a small pleural 
reaction, and a laterally located "Hampton's hump.” 
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lic. 8. Case iv. This represents a frequently en- 
countered presentation of pulmonary embolism 
with infarction: an elevated hemidiaphragm, a 
hazy focal uniform increased pulmonary density 
in the base of the lung, and a minimal pleural 
effusion. This case presented with a classical 
clinical history, which many times, however, is 
lacking. 








Fic. 10. Case tv. Approximately 1 month after 
Figure 8. Further resolution has occurred, but the 
configuration 1s remarkably similar to that in 
Figure g. The minimal effusion has disappeared. 








F1G. 9. Case 1v. One week later the irregular shadow 
density has melted. Note a minimal pleural effu- 
sion which extends into the horizontal fissure. 
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Fic. 11. This is an example of right middle 
lobe pneumonia from our teaching file. 


SUMMARY 


A new concept of the resolution pattern 
of a pulmonary infarct as demonstrated on 
periodic follow-up chest roentgenographic 
examination is presented. For purposes of 
simplicity and identification, this concept 
has been termed the melting sign. The con- 
cept has been derived by the clinical roent- 
genologic observation over a number of 
years that many, if not most, pulmonary 
infarctions which go to resolution (and do 
not organize) present a roentgenologic pat- 
tern different from resolving pneumonia 
(Fig. 11; and 12). 

The importance of the observation may 
be stressed by the fact that, in some in- 
stances, the sign has been the initial finding 
leading to the establishment of the diag- 
nosis of pulmonary infarction. Its greater 
value probably lies in establishing a higher 
confidence level in the diagnosis of pul- 
monary thrombo-embolic disease on plain 
chest roentgenograms when infarction co- 
exists. 
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I'ic. 12. Two days later, the pneumonia has shown 
partial resolution. Note that the resolution of 
pneumonia is patchy and is characterized by a 
fading of the roentgenographic density throughout 
the entire involved area. This 1s in contradistinc- 
tion to the resolution pattern of most transient 
pulmonary infarcts as described in this presenta- 
tion. 


Merlin E. Woesner, M.D. 
White Memorial Medical Center 
1720 Brooklyn Avenue 

Los Angeles, California 90033 
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INTRAARTERIAL INJECTION OF PROCAINE* 


By ANASTACIO C. NG, M.D.,t and ROSCOE E. MILLER, M.D.t 
INDIANAPOLIS, INDIANA 


T most common minor complication 
of retrograde percutaneous arteriog- 
raphy is temporary arterial spasm. The 
injection of 5—10 ml. of 1 per cent procaine 
into the artery immediately prior to with- 
drawal of the catheter, needle, or cannula 
seems to minimize this postarteriographic 
arterial spasm. Although this method 
appears to be successful in reducing or pre- 
venting arterial spasm, intravascular in- 
jection of procaine may not be void of 
untoward reactions. 

The purpose of this communication is to 
report our observations 1n 2 patients who 
developed symptoms of cortical irritation 
following the intraarterial injection of 5 ml, 
of I per cent procaine immediately prior 
to withdrawal of the catheter at the con- 
clusion of percutaneous transaxillary ar- 
teriography. 


DISCUSSION 


Arterial spasm may occur with any 
arteriographic procedure. According to 
Lang,‘ multiple traumatic punctures, poor 
local anesthesia, traumatic advancement of 
the guide wire or catheter, and excessively 
long catheterization procedures appear to 
be the most common causes for temporary 
arterial spasm. Spasm also appears to occur 
more frequently with brachial and axillary 
arterial punctures. Curry and Howland? 
observed an incidence of 8 per cent of 
transient but disturbing arterial spasm fol- 
lowing percutaneous brachial-axillary ar- 
terial studies. To minimize arterial spasm, 
they have recommended the routine injec- 
tion of 5-10 ml. of 1 per cent procaine into 
the extremity artery at the puncture site 
immediately prior to removal of the arterial 
catheter or cannula. Using this method, 
in a continued series of 215 arteriographies, 


they reported no clinical evidence of 
arterial spasm in the extremity subjected to 
arterial puncture. Wense also recom- 
mended the injection of 10 ml. of 1 per 
cent procaine intraarterially prior to lum- 
bar aortography in order to minimize ar- 
terial spasm. Brehn ef al? usually inject 
2 ml. of 1 per cent procaine into the carotid 
artery via needle prior to arteriography in 
order to alleviate arterial spasm related to 
injection of contrast media. 

The exact mechanism of action of intra- 
vascular injection of procaine in minimiz- 
ing or preventing arterial spasm is un- 
known. One possible explanation is the 
analgesic action of procaine directly on 
the arterioles and capillaries causing wide- 
spread vasodilatation.*'5 

Procaine is rapidly hydrolyzed and its 
toxicity is relatively low. However, after 
rapid intravascular administration, this 
rapid hydrolysis still may not be adequate 
to prevent accumulation of dangerous 
levels of procaine in the blood and vital 
tissues. Procaine diffuses quickly from the 
blood stream and may develop toxic con- 
centration in extravascular tissues. Rest- 
lessness, apprehension, tremors, confusion, 
delirium, and convulsion may develop in 
quick succession. 

The toxic reactions of intravascular in- 
jection of procaine depend on the total 
dose administered, speed of injection, and 
concentration of the solution used. We 
routinely inject 5 ml. of 1 per cent procaine 
intraarterially immediately prior to the 
withdrawal of the catheter in all our per- 
cutaneous transaxillary arteriographies. We 
consider this dose and concentration of 
procaine to be safe (50-100 mg. procaine). 
Brehn eż alt found that for preventing or 
relieving arterial spasm, 200 mg. of 1 per 


* From the Department of Radiology, Indiana University Medical Center, Indianapolis, Indiana. 
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cent procaine can be injected into the 
carotid artery without serious conse- 
quences. 

We now believe that the speed of injec- 
tion is most important and highly in- 
fluences the dosage effects of intravascular 
procaine. In the series of 100 patients 
studied by Brehn e a/.,! 10 per cent devel- 
oped cortical irritation manifested by 
simple contralateral extremity spasticity to 
marked convulsive movements. However, 
all of these patients were examined under 
general anesthesia. In their study, there 
was also no mention about the rate of the 
intravascular injection of procaine. 

Recently, we have observed transient, 
but alarming cerebral reaction in 2 patients 
following rapid intraarterial injection of 
5 ml. of 1 per cent procaine immediately 
prior to the withdrawal of the catheter. 
Both patients had undergone a left trans- 
axillary approach for an antegrade ab- 
dominal aortography and bilateral ileo- 
femoral run-off. The duration of the entire 
procedure in each patient lasted about 1 
hour. Both patients suddenly developed 
mental confusion and black-out spells last- 
ing for less than 1 minute following the 
inadvertent rapid injection. 

Before completely removing the angio- 
graphic catheters, we now get another one 
of the same length and hold it along side 
the intraarterial catheter as itis withdrawn 
This tells us when the tip of the intra- 
arterial catheter has been pulled close to 
the puncture site. The procaine injection is 
then started and thereby made extremely 
close to the exact arterial entry area. The 
procaine is injected slowly as the catheter 
is completely withdrawn. Using this 
method we have had no complication of 
arterial spasm. 

We believe that the rapid injection of the 
procaine from the axillary artery allowed a 
significant amount to reach the cerebral 
circulation, since procaine can diffuse very 
fast and accumulate in dangerous levels 
within the brain substance from a rapid 
intraarterial injection. Although the symp- 
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these patients were re transient and 
relatively mild, still it was alarming to both 
the patient and the angiographer. These 
untoward reactions can be avoided if the 
angiographer injects the procaine slowly 
just prior to removal of the catheter tip 
from the axillary artery puncture site. This 
avoids antegrade and retrograde flow of 
procaine into the cerebral circulation. 


SUMMARY 


In angiographic procedures, intraarterial 
injection of 5-10 ml. of 1 per cent procaine 
has been p used prior to with- 
drawal of the catheter, needle, or cannula 
in order to minimize arterial spasm. How- 
ever, the angiographer must be aware of 
the possibility of cortical irritation if the 
procaine is injected rapidly. The symp- 
toms are transient, but nevertheless alarm- 
ing to both the patient and the angiog- 
rapher. 

We report 2 patients who had percu- 
taneous transaxillary arteriography, each 
of whom developed transient symptoms of 
marked cortical irritation following the 
rapid intravascular injection of 5 ml. of 
I per cent procaine just prior to the re- 
moval of the catheter. 

We believe that careful attention to slow 
injection quite near the arterial entry site 
will avoid such cortical irritation. To our 
knowledge this minor, but possibly major, 
complication has not been reported previ- 
ously. 


Roscoe E. Miller, M.D. 
Department of Radiology 
University Hospital 

Indiana University Medical Center 
1100 West Michigan Street 
Indianapolis, Indiana 46202 


This investigation was partially sup- 
ported by Public Health Service Research 
Grant HE 06308 from the Heart Research 
Center. 
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PHLEBOGRAPHIC TECHNIQUES IN THE DIAGNOSIS 
OF ACUTE DEEP VENOUS THROMBOSIS 
OF THE LOWER LIMB* 


By AKE BRODELIUS, PAL LORINC and GORAN NYLANDER 


MALMO, SWEDEN 


CS examination for acute deep 
venous thrombosis results in an over- 
diagnosis of about s0 per cent of all 
cases.^? Such overdiagnosis can be avoided 
by the use of phlebography, which is simple, 
safe and reliable./7*57/9 However, many 
radiologists are unaware of the value of 
phlebography in the diagnosis of acute leg 
thrombosis, and others feel that the tech- 
nical performance of the examination is 
difficult and the appearance of the phlebo- 
grams elusive. 

This paper describes some phlebographic 
techniques for diagnosing acute deep ve- 
nous thrombosis of the leg. They are based 
on the examination of more than 300 cases 
of phlebographically diagnosed acute deep 
venous leg thrombosis. 


DEEP VENOUS THROMBOSIS OF 
THE LOWER LEG VEINS 


The veins of the lower leg are examined 
as follows: With the patient sitting on the 
end of an ordinary roentgenographic table, 
with the lower leg vertical and the foot 
resting on a stool, 40 ml. of 60 per cent con- 
trast medium is injected into a dorsal foot 
vein, preferably the dorsal vein of the great 
toe. No tourniquet is used to obtain any 
selective distribution of the contrast me- 
dium to the deep veins. Frontal and lateral 
roentgenograms of the lower leg are ob- 
tained before and after the end of the injec- 
tion. The patient 1s afterwards placed su- 
pine and the leg is raised to accelerate the 
flow of contrast medium out of the leg 
veins. 

A thrombosis confined to the deep crural 
veins results in phlebitis with edema of the 
surrounding soft tissue. This in turn in- 
creases the subfascial soft tissue pressure in 


the calf. As the crural fascia is fairly in- 
elastic, even moderate subfascial edema 1s 
sufficient to raise the subfascial pressure 
above the venous pressure of the leg. This 
prevents the contrast medium injected into 
the venous svstem of the foot from flowing 
centripetally via the deep crural veins, be- 
cause these veins pass through the sub- 
fascial high pressure area. (In normals 
both the deep and the superficial crural 
veins are well filled with contrast medi- 
um by the phlebographic technique used 
[Fig. 1].) 

Owing to the increase in subfascial pres- 
sure, the contrast medium by-passes the 
deep crural veins and flows centripetally 
via the superficial veins. However, the 
arterial flow to the calf muscles is less 
affected by the increased subfascial pres- 
sure, and the muscle veins of the calf are 
supplied with blood from the capillary bed. 
As the deep veins are obstructed by the 
thrombosis and/or by the high subfascial 
pressure, the venous return from the sub- 
fascial area cannot flow through the deep 
crural veins. The perforating veins are 
therefore distended and venous blood from 
the subfascial compartment is emptied into 
the superficial veins. Flow of this non 
opaque blood into superficial veins filled 
with contrast medium produces patchy or 
streamline defects in the phlebograms 
(Fig. 2). The phlebographic diagnosis of 
acute lower leg thrombosis is consequently 
based on the following signs: non-visualiza- 
tion of the deep crural veins; a collateral 
flow through the superficial crural veins; 
and patchy or streamline filling defects in 
the superficial veins. 

The superficial veins are slightly dilated 
and a considerable increase in the velocity 


* From the Department of Diagnostic Radiology, Malmó Allmänna Sjukhus, Malmö, Sweden. 
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of the flow in the superficial veins is ob- 
served; 7.e., signs of overloading of these 
veins. Judging from our experience the 
phlebographic pattern described 1s seen in 
about 80 per cent of all cases of acute deep 
lower leg thrombosis. In the remaining 
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l'1G. 1. Ascending phlebogram of lower leg in a pa- 
tient with acute deep venous thrombosis. There 
is no contrast medium filling of deep veins. 
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lic. 2. Detail of superficial veins in a patient with 
acute deep lower leg thrombosis. Note streamline 
and patchy defects in the contrast medium. 


cases the phlebitis is not severe enough to 
raise the subfascial pressure to a level above 
that of the venous pressure. In these pa- 
tients the deep crural veins are visualized, 
and the thrombosis is easily demonstrated 
as a filling defect in the deep veins (Fig. 3). 


DEEP VENOUS THROMBOSIS OF THE 
POPLITEAL AND FEMORAL VEINS 


Lower leg thrombosis may extend to the 
more proximal parts of the leg. Deep leg 
thrombosis may also be confined to the 
popliteal and femoral veins and thereby 
not involve the veins of the lower leg. 
Whatever the extent and localization of 
the thrombosis, the radiologist must always 
demonstrate the proximal part of all 
thrombi. It is necessary to evaluate to what 
extent the “tail” of the thrombus is floating 
freelv in the deep veins, this condition 
carrying a considerable risk of embolism. 
Moreover, it is the appearance of the proxi- 
mal part of the thrombus that decides the 
method of treatment in a given case; e.g., 
thrombectomy, anticoagulants or thrombo- 
|y tics. 

The phlebographic technique differs with 
the assumed extent of the thrombosis. If 
the proximal part of the thrombus is con- 
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Fic. 5. Lower leg phlebogram in a patient with acute 
deep thrombosis in the posterior tibial vein. 


fined to the popliteal or femoral veins the 
following method may be useful. 

With the patient supine on an ordinary 
roentgenographic table, the great saphenous 
vein or one of its branches is punctured at 
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or Just below the level of the knee. A tourni- 
quet is firmly wrapped around the upper 
thigh to shut off the Row through the great 
saphenous vein. Contrast medium (40 ml. of 
a 60 per cent solution) is rapidly injected 
into the great saphenous svstem. If the 
valves of the great saphenous svstem are 
incompetent, the superficial veins below 
the injection needle must be compressed by 
a second tourniquet. This is necessary to 
prevent the injected contrast medium from 
flowing in the retrograde direction of the 
saphenous system. As the contrast medium 
cannot escape in either direction in the 
saphenous system, it is forced into the 
popliteal vein via the sural perforating 
veins and into the femoral vein via the 
perforators at the level of the adductor 
canal. If there 1s an interspace between the 
thrombus and the walls of the vein, or if the 
thrombus is floating in the lumen of the 
vein, contrast medium will outline the 
thrombus, and the thrombus will be demon- 
strated as a filling defect and the length of 
its "tail" may be assessed (Fig. 4, 4-C). 
On the other hand, if the thrombus is 
firmly adherent to the walls of the vein, no 
contrast medium can be forced into the 
popliteal and femoral veins (Fig. 5). In 
such cases the injection increases the pres- 
sure in the great saphenous vein to such a 
degree that the tourniquet around the thigh 
can no longer prevent the contrast me- 
dium from escaping in the central direc- 
tion. In such cases the proximal part of the 
thrombus should be sought in the upper- 
most part of the femoral vein or in the iliac 
veins. The examination must then be ex- 
tended to visualize these venous segments. 


DEEP VENOUS THROMBOSIS OF THE 
UPPERMOST PART OF THE FEMORAL 
VEIN AND OF THE ILIAC VEINS 


If the proximal part of the thrombus is 
confined to the upper part of the femoral 
vein or to the external or common iliac veins, 
the following technique can be employed. 

It is worth while to try femoral phlebog- 
raphy with percutaneous injection of con- 
trast medium into this vein in the groin. 
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ic. 4. Lower leg thrombosis 
with extension in the central 
direction. (4) The tip of the 
thrombus is at arrow in the 
popliteal vein. (B) Floating 
tip of thrombus at arrows in 
popliteal vein. (C) Floating 
thrombus in the femoral 
vein. 
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liG. §. Thrombosis in the popliteo-femoral veins. 
Complete occlusion of these veins; no contrast me- 
dium can be forced into their lumen. 


If the needle is introduced above the tip of 
the thrombus, a retrograde phlebography— 
contrast medium injection during straining 
—1may bring the contrast medium injected 
in the retrograde direction to visualize the 
proximal part of the thrombus (Fig. 6, 4 
and B). 
However, if extends 


the thrombosis 
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above the level of the groin, percutaneous 
puncture of the femoral vein filled with 
thrombotic masses may be difficult or im- 
possible. If the entire thrombus is adherent 
to the walls of the vein all puncture trials 
are futile. But small fragments of a throm- 
bus aspirated with the puncture needle are 
informative. If the thrombus is floating in 
the lumen of the vein oris only partially ad- 
herent to the walls of the vessel, femoral 
puncture may be successfully performed. 
It is often possible to pass a fairly fine 
needle into the interspace between the 
thrombus and the wall of the vein. 

Injection of 20 ml. contrast medium will 
visualize the thrombus as a filling defect, 
varying in size with the mural adhesion and 
extension of the floating tail of the throm- 
bus (Fig. 7). 

An important question is whether this 
phlebographic technique involves any risk 
of embolism. 

Theoretically, introduction of a needle 
into a vein with a thrombus loosely at- 
tached to the wall carries a risk of embolism. 
But in none of our cases has phlebographic 





Fic. 6. Retrograde femoral phlebograms. Floating 
tip of thrombus in the femoral vein. (4) Short 
and (5) long floating portion of the thrombus. 
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examination ever been complicated by such 
embolism. 

If a thrombus occludes the femoral vein 
and direct femoral phlebography cannot be 
performed, another phlebographic tech- 





lic. 7. Femoral phlebogram. Injection needle in- 
troduced into the space between the thrombus and 
the wall of the vein. At arrows, partial outlining of 
the thrombus. 
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tc. 8. Contrast medium injection into superficial 
vein in the groin. Note thrombotic masses in the 
femoral and deep femoral veins. 


nique may be used. When the venous re- 
turn from the leg via the femoral vein is 
occluded by a thrombus, the superficial 
veins of the groin are dilated, because they 
then serve as collaterals to the deep vein. 
One of the dilated superficial veins is punc- 
tured by a fine needle and 20 ml. of contrast 
medium is injected. This visualizes the 
collaterals, but a small amount of the con- 
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veins of the abdominal wall, the throm- 
botic process has probably occluded the 
lower part of the inferior caval vein. 

The slightest suspicion of thrombotic 





Fic. 9. Contrast medium injection into superficial 
vein in the groin. The medium flows centrally via 
the obturator and internal iliac veins. 


trast medium may be forced into the 
femoral vein and fill a narrow lumen be- 
tween the thrombus and the venous wall 
(Fig. 8). If it does not, the collateral path- 
ways will yield valuable information on the 
extent of the thrombosis. 

If the contrast medium from the groin 
flows via the obturator and internal iliac 
veins to the common iliac vein, the tip 
of the thrombus is located in the external 
iliac vein (Fig. 9). If the contrast medium 
flows via prepubic collaterals to the con- 
tralateral groin, the tip of the thrombus lies 





Fic. 10. Femoral phlebogram of the right side in 


dae: E he a case with acute thrombosis of the left leg. At 
within the common iliac vein. Finally, if arrows thrombotic masses in the confluence region 


the contrast medium is distributed to the of the iliac and inferior caval veins are present. 
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involvement of the inferior caval vein is an 
absolute indication for cavography from 
the contralateral side. In this examination 
contrast medium is injected into the fe- 
moral vein of the healthy leg, without the 
patient straining, to visualize the inferior 
part of the caval vein (Fig. 10). 


CONCLUSION 


Leg thrombosis may imply a life threat- 
ening risk of embolism. Its sequel is a condi- 
tion that seriously deteriorates the venous 
return from the leg. So far, phlebography is 
the only reliable method for a firm diagnosis 
of the disease. Clinically suspected throm- 
bosis is therefore an indication for phlebog- 
raphy. Such a phlebography must include 
the whole leg and must clarify the extent of 
the thrombosis in the central direction. 


SUMMARY 


The phlebographic diagnosis of deep 
venous leg thrombosis 1s described. 

Different methods are necessary to dem- 
onstrate thromboses of different extent in 
the deep veins. 

The importance of visualization of the 
proximal part of the thrombosis is stressed. 
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A PHARMACOLOGIC BASIS FOR PERIPHERAL 
VASCULAR RESISTANCE CHANGES WITH 
CONTRAST MEDIA INJECTIONS* 


By MARC N. COEL, M.D.,t and ELLIOTT C. LASSER, M.D. 


SAN DIEGO, CALIFORNIA 


T HAS been known for some time that 

the injection of radiopaque contrast me- 
dia into the peripheral arterial system will 
produce a fall in peripheral vascular resis- 
tance (PVR) and an increase in flow. It has 
also been appreciated for some years that 
the hypertonicity of the contrast media 
plavs some role in this change in peripheral 
resistance, and that for some compounds 
there may be additional mechanisms 
brought into play.>® 89411 The nature of 
these mechanisms is unclear and the specific 
role that the cations may play in hyperos- 
motic substances should be further eluci- 
dated. 

The effect of contrast media on neuro- 
muscular function has not been previously 
studied. Our experiment points to a neuro- 
muscular end plate effect, via cholinergic 
(parasympathetic) pathways. 


METHOD 


In order to limit the number of variables 
in the test situation we used an animal 
model where all changes in peripheral re- 
sistance were divorced from central cardio- 
vascular effects, and wherein flow changes 
were held constant, in order to fully study 
subtle changes in peripheral vascular resis- 
tance. Partially conditioned mongrel dogs 
of 15-20 kg. in size were anesthetized with 
nembutal and maintained on artificial res- 
piration throughout the course of the 
study. Multiple injections carried out on 
each of 5 dogs were done for each contrast 
material before and after each blocking 
agent studied. All studies were done as 


acute experiments and the animal sacrificed 
at the conclusion. 

Blood gasses were monitored and serum 
pH was maintained between 7.3 and 7.4. 
The flow from the left femoral artery was 
diverted via Tygon tubing into a Sigma- 
motor pump and then infused into the con- 
tralateral femoral artery beyond the point 
of proximal ligature (Fig. 1). In this model 
when the pump was activated there was 
little or no collateral flow to the perfused 
limb (Fig. 2, 4 and B). In some animals 
the carotid arteries were exposed to enable 
us to produce carotid hypotension and, by 
reflex, an increase in peripheral vascular 
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resistance, thus assuring the integrity of 
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Fig. 1. Flow is diverted from the left femoral artery 
through a constant fow pump and back into the 
right femoral artery. 
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Fic. 2. (4) The vessels are filled by injection into the right femoral artery. (B) An 
aortic injection with delayed roentgenogram showing no collateral flow. 


adrenergic pathways and the alpha recep- 
tors. 

The design of the experiment entailed 
the injection of selected contrast media and 
other substances into the perfused limb to 
establish the control observations in pe- 
ripheral vascular resistance. The contrast 
media injected included the sodium and 
methylglucamine salts of acetrizoate, dia- 
trizoate, iodipamide, and  iothalamate 
(Table 1). Very small quantities were uti- 
lized to ensure the sensitivity of the system. 
In addition, acetylcholine, hypertonic so- 
dium chloride, methylglucamine chloride, 


TABL 








Sodium Acetrizoate = 
Methylglucamine Acetrizoate -= 


Sodium Diatrizoate -— 


Methylglucamine Diatrizoate 


Sodium Iothalamate — 
Methylglucamine lothalamate — 


Sodium lIodipamide _ 
Methylglucamine Iodipamide — 


and glucose were injected. Acetylcholine 
was always injected at a dosage of 50 ug. 
and all of the other substances were in- 
jected in 0.5 ml. quantities in equiosmolar 
solution to 35 per cent Urokon. In order to 
examine the mechanism of the induced 
changes in peripheral vascular resistance, a 
number of modifying drugs were intro- 
duced. These included, atropine—a cho- 
linergic blocker, propranolol—a beta ad- 
renergic blocker, dibenzyline—an alpha ad- 
renergic blocker, and diphenhydramine 
hydrochloride (Benadryl)—an  antihista- 
mine. In addition, some dogs were pre- 
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Urokon (Mallinckrodt Chemical Works, 
St. Louis, Missouri) 





Hypaque (Winthrop Laboratories, N.Y.C.) 


Renografin (E. R. Squibb & Sons, Inc., 
New Brunswick, New Jersey) 


Conray 400 | (Mallinckrodt Chemical Works, 
Conray 60 St. Louis, Missouri) 


Cholografin s R. Squibb & Sons, Inc., 
Cholografin New Brunswick, New Jersey) 
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Fic. 3. Characteristic fall in pressure (with controlled 
Bow) following injection of acetylcholine and 
Urokon, indicating a drop in peripheral vascular 
resistance. Also seen is the sympathetic refiex fol- 
lowing carotid clamping, raising peripheral vas- 
cular resistance. 


Perfusion Pressure 


treated with trimethaphan camsylate (Ar- 
fonad)—a ganglionic blocker, and some 
with reserpine—to deplete stored catecho- 
lamines. 


RESULTS 


The characteristic change in peripheral 
vascular resistance after the introduction 
of sodium acetrizoate can be seen in Figure 
3. The similarity to the change with acetyl- 
choline can be seen. Also shown here is the 
increase in peripheral vascular resistance 
following carotid clamping, indicating that 
the reflex from the carotid baroreceptors 
through the autonomic nerve pathways was 
intact. 

Of the contrast media examined in this 
study, the greatest change in peripheral 
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vascular resistance was found with injec- 
tions of sodium iodipamide. In order of 
decreasing effect were: meglumine iodipa- 
mide, sodium iothalamate, sodium acetri- 
zoate, sodium diatrizoate, meglumine 10- 
thalamate, meglumine acetrizoate, and 
finally meglumine diatrizoate. The response 
to equiosmolar sodium chloride was ap- 
proximately the same as that noted with 
sodium diatrizoate (Fig. 4, £ and B). In- 


Jections of equiosmolar glucose and of me- 


thylglucamine chloride both produced only 
a minimal change in peripheral vascular 
resistance, each about § per cent before and 
after atropine. On the whole, the sodium 
compounds were more reactive than the 
methylglucamine. 

Of the blocking and modifying com- 
pounds tested, only atropine altered the 
response to the injection of o.5 ml. of the 
test substances (Fig. 5). Figure 6 illustrates 
the responses evoked bv 10 injections of 
sodium acetrizoate in 5 dogs and the mod- 
ification of these responses after the injec- 
tion of 2 mg./kg. of atropine intravenously. 
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Fic. 4. (4 and B) Atropine blockade. Comparison of 
responses following intraarterial injections of so- 
dium and meglumine compounds and M UE 
saline and glucose. The numbers above each bar 
represent the number of milligrams per kilogram 
atropine given before contrast injections. Each bar 
represents average response from Io injections in 
$ dogs. 
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For comparison, this figure also shows the 
response to 50 ug. of acetylcholine and the 
diminution in this response after a similar 
dose of atropine. Since the duration of the 
response to the test substances was approx- 
imately the same for all contrast media ex- 
amined, the duration was not factored into 
the results. 

The substitution of normal saline for 
blood in the perfused limb did not alter the 
changes of peripheral vascular resistance 
induced by injections of contrast media. 
Pretreatment of the animals with an anti- 
histamine did not alter the induced change 
in resistance. Furthermore, assays for 
plasma histamine after introduction of con- 
trast media failed to show any evidence of 
histamine release attributable to contrast 
media. Bradvkinin assays of the venous 
effluent from the femoral area as well as 
from other arterial injection sites (kindly 
carried out by Dr. Kenneth Melmon of the 
University of California, San Francisco) 
failed to show any evidence of bradykinin 
elevations consequent to injections of con- 
trast media. Each of the above were 
studies limited to 2 or 3 dogs. 
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Fic. 5. Similar blockade of contrast medium 
and acetylcholine by atropine. 
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Fic. 6. Summary graph of atropine block of periph- 
eral vascular resistance (PVR) drop induced by 
acetylcholine or contrast media. 


DISCUSSION 


The changes in vascular resistance fol- 
lowing contrast media injections have now 
been amply documented in numerous ar- 
teria] beds in investigative animals and in 
man.*57)? [n theory, a diminution in pe- 
ripheral vascular resistance might result 
from one, or several, of a number of differ- 
ent mechanisms. Some of these are: 


1. A direct action on smooth muscle cells 
in the arteries. 

. Stimulation of beta adrenergic (or di- 
lating) activity or direct effect on beta 
adrenergic receptors. 

3. Selective inhibition of alpha adrener- 

gic (or constricting) receptors. 

4. Release of histamine and/or activa- 

tion of histaminic receptors. 

Release of bradykinin. 

. Stimulation of cholinergic (gamma) 
activity or direct effect on cholinergic 
(or dilating) receptors. 


t 
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In view of the fact that there was no evi- 
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dence of histamine release or effect of the 
antihistamines, and in view of the fact that 
there was no evidence of release of brady- 
kinin, these humoral substances are un- 
likely pathogenic factors. Alpha inhibition 
did not occur, as indicated by persistence 
of the carotid reflex-constrictor response. 
Beta blockade did not modify the re- 
sponses. Since the drugs modifying the va- 
sodilator response involved only the gam- 
ma cholinergic receptors, it seems probable 
that the neurogenic effect of contrast media 
is mediated via cholinergic pathways. The 
hvpertonic sodium chloride was also 
blocked by atropine, and it, therefore, 
seems likelv that this effect is also mediated 
via a cholinergic system. At the same time, 
note must be taken of the fact that equios- 
molar glucose produces some drop in pe- 
ripheral vascular resistance, although small, 
and thus, osmotic forces per se also contrib- 
ute to the change in peripheral vascular 
pressure. It is impossible to be certain from 
the evidence presented whether the cholin- 
ergic stimulus comes about via an effect on 
the parasympathetic nerve ending with 
release of acetylcholine, or a direct effect on 
the gamma (cholinergic) end plate, or 
whether cholinesterase inhibition by the 
contrast media per se plays a role. In light 
of the fact that the greatest changes in pe- 
ripheral vascular resistance are seen in as- 
sociation with injections of the contrast 
media that have been shown by our labo- 
ratories to be particularly potent cholines- 
terase inhibitors,!° it is possible that this 
inhibitory mechanism may be invoked. 
This would allow a local increase in acetyl- 
choline, producing vasodilatation. 


CONCLUSION 


I. The drop in peripheral vascular resis- 
tance demonstrated after injection of con- 
trast media into the isolated perfused canine 
hind limb appears to be due to a combina- 
tion of cholinergic effects, and osmotic ef- 
fects. 

2. It seems probable that the sodium 
cation may act chiefly via the production 
of a similar cholinergic stimulus. 
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3. Neither histamine, nor bradykinin, 
nor red blood cells need be present to obtain 
this vasodilatory effect. 


Elliott C. Lasser, M.D. 

Department of Radiology 

University of California, San Diego 
University Hospital of San Diego County 
225 West Dickinson Street 

San Diego, California 92105 
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RADIOLOGY OF THE THORACIC DUCT* 


By ALEXANDER ROSENBERGER, M.D.,+ and HERBERT L. ABRAMS, M.D.f 


BOSTON, 


OST studies of the thoracic duct have 
been undertaken on postmortem spec- 
imens by gross dissection” or by injection 
of contrast material into the duct.^? The 
retrograde injection of contrast agent in 
patients with advanced neoplastic disease? 
and preoperative??? and operative?? retro- 
grade and prograde duct opacification has 
been performed. Ly mphangiography af- 
fords the unique opportunity of evaluating 
the thoracic duct systematically under non- 
operative conditions during life.?2»:2 
The present study was undertaken to an- 
alyze the anatomy, anomalies, and patho- 
logic features of the thoracic duct as seen 
in vivo during lymphangiography. 


MATERIAL AND METHOD 


In 390 sequential lymphangiograms a 
detailed analysis of the appearance of the 
thoracic duct was performed. The tech- 
nique utilized has been described in detail? 
and incorporates anteroposterior and left 
posterior oblique roentgenograms of the 
thoracic duct routinely. Other projections 
were obtained as required. The quality of 
visualization of the thoracic duct was ob- 
served, and the portions of the duct visual- 
ized were noted. The presence, position, 


TABLE I 


DISTRIBUTION BY TYPE OF DISEASE 














Disease No. of Cases 
Hodgkin’s disease 152 
Reticulum cell sarcoma 47 
Lymphosarcoma 58 
Carcinoma 47 
Other 56 
Total 390 





MASSACHUSETTS 


TaBLE II 


DISTRIBUTION BY AGE OF PATIENT 

















Age (yr.) No. of Patients 

O-IO 5 
11-20 48 
21-30 68 
31-40 66 
41—50 gl 
51-60 56 
61-70 29 
70+ 9 
No age I5 
Total 390 


size, and location of the duct in relationship 
to the spine, carina, and trachea were 
noted. The diameter of the duct was re- 
corded, as were the presence of obstruction, 
collateral circulation, displacement, tor- 
tuosity, kinking, and nonfilling. 


RESULTS 


The underlying diseases and the age of 
the patients in the study are indicated in 
Tables 1 and 11. No relation between age and 
variation in relative size, position, or any 
other characteristics of the thoracic duct 
was apparent. In 348 of the 390 studies the 
thoracic duct was opacified, and in 232 
patients the entire thoracic portion of the 


duct was filled. 


THE CISTERNA CHYLI 


The thoracic duct originates from two 
lumbar trunks which collect lymph and 
contrast material flowing from the lower 
extremities. The site at which the 2 lumbar 
trunks unite is the origin of the duct, and 
the initial prominent confluence is the 
cisterna chyli. 


* From the Departments of Radiology, Harvard Medical School and the Peter Bent Brigham Hospital, Boston, Massachusetts; and 


the Ranbam Government Hospital, Haifa, Israel. 
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l 1G. 1. Cisterna chyli. The lumbar trunks 
have converged to form a localized bul- 
bous dilatation representing the classic ap- 
pearance of the cisterna chyli. It is sit- 
uated approximately in the midline at the 
Jevel of the first and second lumbar verte- 
brae. Note that not all of the lumbar lymph 
trunks terminate directly in the cisterna 
chyli. Others may form the thoracic duct 
at a higher level. (4) Anteroposterior pro- 
jection. (B) Right posterior oblique pro- 
jection. (C) Left posterior oblique projec- 
tion. 
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The classical bulbous dilatation of the 
cisterna chyli was visible in 204 studies or 
53 per cent (Fig. 1, ZC). In other cases the 
caliber of the cisterna chyli was not much 
larger than that of the thoracic duct (Fig. 
2). In many cases a plexus-like origin of the 
thoracic duct was present with or without 
ampullar dilatation (Fig. 3; and 4). In these 
cases the thoracic duct usually started at 
the level of T-12. Multiple small channels 
were seen as high as T-11 in 14 cases. In 2 
cases both lumbar trunks were dilated 
terminally, and the thoracic duct origin- 
ated from the Junction of the terminal 
bulges. 

The cisterna chyli was located at the 
level of T-12 in 74 cases (Fig. 2) and at the 
L-1 or L-2 levels in 130 cases (Fig. 1, 4-C). 
Usually, it was less than 5 cm. in length 
(Table 111) although in 55 instances it was 
longer than 5 cm. In 5 cases the length was 
7 cm. or greater. 





Fic. 2. Cisterna chyli. The continuation of the cis- 
terna chyli with the lumbar lymph trunks is ap- 
parent (arrow points to upper portion of cisterna 
chyli). Its caliber is larger than that of the thoracic 
duct above but does not have the localized bulbous 
dilatation that is frequently seen. 
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Fic. 3. Cisterna chyli. Rather than arising from 2 
major lumbar trunks, the cisterna chyli is a con- 
tinuation of a plexus-like group of lymphatic ducts 
joining in the midline at separate levels. Note that 
the cisterna chyli extends cephalad to the 12th 
thoracic vertebra. 


Its appearance was polymorphic. An in- 
verted "Y" or inverted "V" (Fig. 2), a 
"rope of pearls," or comma-like configura- 
tions (Fig. 1, 7-C) were most commonly 
seen. Consecutive filming demonstrated 
clear-cut differences in the caliber of the 
cisterna chyli, which sometimes represented 
contraction waves when studied by cine 
fluorography. 


THE THORACIC DUCT 


The thoracic duct is a continuation of the 
cisterna chyli from its abdominal segment 
into the thorax, entering through the 
aortic hiatus of the diaphragm. At its 
beginning 1t overlies the spinous processes 
of the vertebral column!” or is located 
slightly to the right or left of it (Fig. 3; and 
5A) at the level of L-1 to T-12. On rare 
occasions a left-sided thoracic duct is 
present, but in the majority of our cases the 
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duct lay to the right of the aorta and fol- 
lowed its course. Thus, with a tortuous 
aorta projecting relatively far to the left of 
the spine, the thoracic duct occupied a 
position well lateral to the vertebral bodies. 
In most cases it was slightly to the right of 
the midline as it entered the thorax and 
moved to the left of the midline at the level 
of the roth to 12th thoracic vertebrae (Fig. 
5, D and C). At times it remained in the 
midline as high as the sth or 6th thoracic 
vertebra (Fig. 6); its position seemed re- 
lated largely to the location of the aorta. 

At the carina the thoracic duct crosses 
the left main stem bronchus and runs par- 
allel but dorsal to the left lateral wall of the 
trachea. The duct is directed sharply ven- 
trad over the dorsal aspect of the aortic 
knob at about the level of the sth or 6th 
thoracic vertebra to ascend cephalad in 
close relationship to the trachea (Fig. 7, 
A and B). It leaves the thorax between the 
esophagus and the left subclavian artery 
and runs posterior to the left innominate 
vein. The upper one-third of the duct, from 
the tracheal wall to the point of entry into 
the venous system, resembles an inverted 
“J” with the most cephalic portion directed 
to the left (Fig. 8). Much of the cephalic 
one-third of the thoracic duct is supra- 
clavicular in location and represents the 
cervical portion of the duct. The terminal 4 
cm. was visualized either parallel to the 
clavicle or forming an arch 2.5 to 3 cm. 
above the clavicle. Uncommonly it was 
sagittally oriented and directed laterally 
and cephalad. It joined the venous system 
by emptying most commonly into the in- 


TaBLe III 


POSITION AND LENGTH OF CISTERNA CHYLI 











No. of Cases 





Position 
Level T-12 74 
L-1 to L-2 130 
Length 
I to 3 cm. IOI 
2 to $ cm. 48 
over § cm. 55 
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lic. 4. Cisterna chyli. Lateral projection. The lo- 
calized cluster of lymphatic ducts resembles a 
lymphocele. Not only the cisterna chyli but also 
the parallel lymphatic ducts are dilated. Although 
this appearance is seen with obstruction of the 
thoracic duct, it may also be seen in normal indi- 
viduals. 


ternal jugular vein, but it also emptied 
into the subclavian, innominate, and ex- 
ternal jugular veins, as well as the junction 
of internal jugular and subclavian veins." 

The maximum diameter of the thoracic 
duct varied between 1 and 7 mm. (Table 
IV). No difference in distribution of size was 
detected between the groups with and 
without mediastinal masses. 

Valves in the thoracic duct were noted in 
292 cases (Fig. 9). In the remaining 98 in 
which the valves were not visible, good 
filling was obtained in only 23 cases. The 
maximum number of valves seen was 13. 
They were located primarily in the upper 
and mid third of the duct. The valves ap- 
peared to be bicuspid and to vary in size. 
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Fic. 5. Thoracic duct. (A) Upper 
thoracic segment. The thoracic 
duct lies anterior to the thoracic 
spine on its left side, immediately 
adjacent to the descending aorta. 
Above the left main stem bron- 
chus it parallels the course of the 
trachea. (B) Mid thoracic por- 
tion. The duct in its lower por- 
tion moves toward the midline 
again following the course of the 
aorta. (C) Caudal segment of the 
thoracic duct. The lowest portion 
of the duct overlies the first lum- 
bar vertebra. It is now to the 
right of the midline. Its most 
caudal segment is continuous 
with the cisterna chyli. As it ex- 
tends cephalad over T-12 and 
T-11, 1t begins to move to the 
left and reaches the left of the 
midline at the interspace be- 
tween T-10o and T-11. 
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F1G. 6. Thoracic duct. The relationship of the thoracic 
duct to the spine is variable. In this case it fails to 
cross to the left of the midline until the level of the 
6th thoracic vertebra. Its position with respect 
to the spine is largely determined by the position 
of the aorta. 


The maximum observed diameter of a 
valve was 6 mm. 


VARIATIONS IN THE THORACIC DUCT 


Multiple thoracic channels were ob- 
served in 30 cases (Fig. 10). These channels 
were not a direct continuation of the lum- 
bar trunks but instead arose from the cis- 
terna chvli or from a thoracic duct which 
then divided. The double thoracic ducts 
usually terminated in a single duct at the 
level of the 3rd to 8th thoracic vertebrae. 
Bilateral superior mediastinal thoracic ducts 








lic. 7. Course of the thoracic duct. (A) Lateral projection. The close relationship of the duct to the spine and 
the thoracic aorta is well demonstrated. At the level of the 5th thoracic vertebra, the duct begins to move 
anteriorly and reaches the level of the posterior surface of the trachea at T-4. (B) Enlargement of upper 
thoracic duct. The intimate relationship with the arch of the aorta is well demonstrated. 
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were noted in 6 cases, but the presence of 
the right thoracic duct was unrelated to 
double ducts in the lower thoracic portion 
(Fig. 11, 7 and 5). The cervical segment 
demonstrated multiple variations including 
double duct systems, multiple channels, 
and entry to the right (Fig. 12; and 13). 
These were observed in about 20 per cent of 
the cases. 

Filing of intercostal lymphatic vessels 
was observed in the lower portion of the 
thoracic duct in 2 cases, at the level of the 
carina in § cases, and in the terminal por- 
tion of the duct in 2 cases (Fig. 14, Æ and 





Fic. 8. Thoracic duct. Cephalic segment. The upper 
one-third of the duct resembles an inverted “J.” 
Notice that it becomes three separate channels 
just prior to its entry into the junction of the in- 
ternal jugular and the left subclavian veins. A few 
supraclavicular lymph nodes are filled with con- 
trast agent. 
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TABLE IV 


DIAMETER OF THORACIC DUCT* 





Diameter (mm.) No. of Patients 





O-1 72 
1-2 66 
2-3 70 
374 44 
4-5 64 
AT 30 





* Because the diameter of a single thoracic duct was variable, 
the measurement employed is the maximum diameter. 


B). In most of these patients the paraverte- 
bral lymph nodes were also opacified. 





Fic. 9. Valves in the thoracic duct. Valves can usually 
be visualized in the thoracic duct and vary in 
number from 2 to 13. They are bicuspid and quite 
variable in size. The maximum observed diameter 
of a valve was 6 mm. 
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Fic. 10. Double thoracic duct. The thoracic duct is 
divided at its entry into the thorax into two sepa- 
rate channels, which reunite just below the level 
of the carina into a single thoracic duct. 


ABNORMALITIES OF THE THORACIC DUCT 


In normal individuals the distance be- 
tween the lateral tracheal wall and the 
thoracic duct was 3 to 10 mm. (Fig. $C; 
and 6). In the presence of mediastinal 
masses the thoracic duct was frequently 
separated from the trachea and produced a 
tracheal wall-thoracic duct distance greater 
than 10 mm. (Fig. 15). This was a useful 
index of the presence of paratracheal lymph 
nodes which were not visible on the con- 
ventional chest roentgenograms. 

Kinking of the thoracic duct was ob- 
served in 37 cases and was usually related 
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to a mediastinal mass (Fig. 16, 4 and B). 
Tortuosity was seen in 7 cases in association 
with mediastinal lymph nodes or sugges- 
tive evidence of partial obstruction (Table 
v). Displacement of the duct by a medi- 
astinal mass was observed in 15 cases. Tor- 
tuosity of the aorta and kyphoscoliosis 
were associated with duct displacement. In 
I patient a pneumonectomy with conse- 
quent shifting of the mediastinum produced 
profound displacement of the duct. The 
major displacements due to mediastinal 
masses were at the level of the carina or in 
the left paratracheal region. 


DISCUSSION 


THE CISTERNA CHYLI 


According to Schdanow the cisterna 
chyli is absent in 42 per cent of cases?—a 
figure in concord with our own observa- 
tions. The cisterna chyli was visualized by 
lymphangiography in 43 of 115 patients 
studied by Pomerantz et a/.%—a figure 
significantly lower than ours. Because the 
cisterna chyli may be empty at various 
phases of the examination, systematic 
filming would almost certainly yield a 
higher incidence of visualization than pres- 
ently recorded figures. 

The location of the cisterna chyli between 
T-12 and L-2 is consistent with prior ob- 
servations.!^:?/? The length of the cisterna 
chyli, said to be 3 to 4 cm. on the basis of 
anatomic studies,*?? is somewhat greater 
during life, as observed by lymphangiog- 
raphy. 





TABLE V 


APPEARANCE OF THE THORACIC DUCT IN 
THE PRESENCE OF MEDIASTINAL MASSES 








No. of 





Abnormality 
Patients 

Kinking n" 
Tortuosity 7 
Displacement 15 
Dilatation of the cisterna chyli 2 
Dilatation of the caudal segment of the duct 2 
Delayed emptying of the thoracic duct I 
Total 82 
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Fic. 11. Bilateral superior mediastinal thoracic duct. (A) Anteroposterior projection. The larger duct is on 
the left side, but the right duct clearly is carrying a significant amount of oil and there is in addition 
filling of right superior mediastinal lymph nodes. (B) Oblique projection demonstrates the 2 ducts and the 
filling of some intercostal lymphatics (double arrow). 


THE THORACIC DUCT 

Congenital variations. Many anatomic 
variations have been noted in the thoracic 
duct” These are related to the origin of 
the lymphatics from multiple venous buds 
and to early alterations in fetal develop- 
ment.? Because there are paired ducts in 
the embryo,!*? it is easy to understand 
how their persistence mav yield a double- 
duct system in man. Variations have been 
described in anatomic," pathologic,!® and 
surgical studies. ? Within recent years 
lymphangiography has permitted thoracic 
duct visualization in a high proportion of 
cases and has contributed to our knowl- 
edge of the duct in health and disease. 5:22:75 
In some studies the presence of a single 
thoracic duct throughout its course has 
been found in little more than one-third of 
patients:? the single duct was the variant 
rather than the double duct. In our own 


material, however, duplication of the thora- 
cic duct was not apparent in such a large 
group of patients nor have other anatomic 
and lymphangiographic studies supported 
this finding. Celis and Porter, and Nus- 
baum ef a/.? found a single duct “in most 
cases." Nevertheless, the fact that 2 ducts 
may be present at the level of the dia- 
phragm has obvious significance in the 
surgical treatment of chylothorax.?? 

The variations in the terminal portions of 
the thoracic duct are also significant not 
only because this is a common site of 
trauma but also because major surgical dis- 
sections in this area are common. Anatomic 
studies confirm the presence of multiple 
channels as shown by lymphangiography 
and emphasize the relative variability of 
the venous termination of the duct. In 
two-thirds of cases the terminus is in the 
internal jugular vein, and in one-third it 
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Fic. 12. Cervical segment of the thoracic duct. Multiple 
channels are visible with tortuosity and localized 
dilatation. The arrow points to some contrast 
medium layering in the internal jugular vein. Note 
the marked separation of the thoracic duct from 
the lateral wall of the trachea and the superior 
mediastinal mass extending into the supraclavic- 
ular region. 


may be in the subclavian, innominate, or 
external jugular vein." 

Size. The size of the normal duct has 
been estimated at 2 to 8 mm.” Because of 
the wide range of normal variation, size has 
not been useful as a single determinant of 
obstruction of the thoracic portion of the 
duct, although venous hypertension is 
usually associated with dilatation. In one 
study of right heart failure, increased size 
up to 9g mm. in diameter was noted but 
without a direct relationship between the 
venous pressure and the degree of dilata- 
tion?! The lumbar lymphatics were not 
dilated nor was reflux into intestinal lymph 
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channels observed. Portal cirrhosis 1s also 
accompanied by dilatation of the duct— 
presumably because of increased lymph 
production.? Even with obstruction to the 
duct by tumor, the size need not be 1n- 
creased significantly if collateral pathways 
have taken over,! but dilatation of the 
abdominal portion of the duct and the 
cisterna chyli have been described with ob- 
struction,” 

Valves. Valves have been noted in less 
than one-third of patients in one series.” In 
our cases valves were visible in most pa- 
tients in whom good duct filling was ac- 
complished. Similar observations have been 
made by Nusbaum eż al.” In conformity 
with other observers we found the valves 
primarily located in the upper segment of 
the duct at the level of the carina and 
above. Although the valves are usually 
separated from each other by a distance of 
4 to 8 cm. in some cases with 11 or 12 
valves they were much closer together. 
Lymphangiographic observations of the 
bicuspid character of the valves are sup- 
ported by anatomic studies. 





Cervical segment of the thoracic duct. Right- 
sided duct. The thoracic duct crosses the midline 
posterior to the trachea, moves to the right, and 
enters the junction of the right subclavian and 
right internal jugular veins. The distance between 
the left lateral wall of the trachea and the thoracic 
duct is 9 mm. (within the normal range). 


PiG. 13. 
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Fic. 14. Intercostal lymphatics. (A) Anteroposterior view. Reflux into the intercostal lymphatics and filling 
of a small lymph node are visible (arrow). (B) Left posterior projection. Note also the excellent demon- 
stration of valves. 


Mediastinal masses. Pomerantz et al.” 
found relatively little difference in the ap- 
pearance of the thoracic duct in patients 
with intrathoracic disease and those with- 
out. Others? have described total obstruc- 
tion of the thoracic duct by a mediastinal 
mass. The thoracic duct may provide a 
further index of the presence and location 
of a mass when it is evident on the conven- 
tional roentgenograms, or it may demon- 
strate a mass not previously visible. The 
tracheal wall-thoracic duct distance is 
particularly useful and should not exceed 
IO mm. in the normal patient. To our 
knowledge this measurement has not been 
previously described. Kinking and tortuo- 
sitv of the duct are very commonly caused 
by a mediastinal mass although the aortic 
course must also be appraised in evaluating 
tortuosity. Displacement of the duct is a 
further sign, but this may also be related 
primarily to the position of the aorta. 

Obstruction. Although the literature con- 
tains descriptions of patients with thoracic 
duct obstruction??? the lymphangio- 
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graphic criteria for the diagnosis are by no 
means clear cut. Celis ef 47.,? in a postmor- 
tem roentgen study in man, demonstrated 
duct obstruction by carcinomatous me- 
tastases. The duct was dilated and collateral 
pathwavs could be shown. After ligation of 
the thoracic duct, collaterals develop rap- 
idly in. animals.*!? Other experimental 
studies in which the duct has been ligated 
have shown initial dilatation of the duct, 
increasing. prominence of collateral path- 
ways, and development of lymphaticove- 
nous communications.??! The lumbar lym- 
phatic chains and nodes became distended 
and intralymphatic pressure rose initiallv 
but gradually returned to normal over a 
period of weeks.? Studies in man after liga- 
tion have shown that some patients exhibit 
no evidence of obstruction 3 to 7 months 
later, but others have partial obstruction as 
indicated by delayed emptying of the tho- 
racic duct.” Wallace etal. emphasized dila- 
tation of the cisterna chyli and the collateral 
upper abdominal pathways in a report of a 
single case of thoracic duct obstruction by a 
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lic. 15. Abnormal tracheal wall-thoracic duct distance. 
Notice the wide separation between the upper 
segment of the thoracic duct and the lateral wall 
of the trachea (well beyond the normal of 1 cm.). 
This was in a patient with Hodgkin's disease of 
the mediastinum. 


"posterior mediastinal mass." Because of 
the richness of the collateral circulation, 1t 
is possible to ligate the thoracic duct in man 
without significant harmful effects.? 

The explicit diagnosis of thoracic duct 
obstruction can be made when there 1s good 
visualization of the duct, a sharp cut-off 
in its course, dilatation proximal to the 
cut-off, associated tortuosity, visualization 
of collateral lymphatic and/or lymphati- 
covenous communications, and delayed 
emptving. In the absence of a clear demon- 
stration of the site of obstruction or in 
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partial obstruction, the diagnosis may be 
more difficult. 

Size is helpful but not conclusive because 
the range of normal variation is wide. 5ome 
have considered a diameter larger than 5 
mm. to be abnormal.?? As a single criterion, 
however, this is inadequate: the normal 
duct may be equally large. 

Collateral channels are usually a helpful 
index of obstruction? but must be viewed 
with caution. Filling of retroperitoneal 
pathways and lymphaticovenous communi- 
cations is valuable evidence, but intercostal 
lymphatics may at times fill in the absence 
of thoracic duct obstruction. 

Delayed emptying of the thoracic duct 1s 
probably a reliable sign of obstruction and 
was seen in I patient in our series with ob- 
struction. It has also been observed in 
patients with right heart failure. 

Mediastinal lymph node opacification has 
also been considered evidence of lymphatic 
obstruction.?:3* Although this may be sig- 
nificant, in particular if right paratracheal 
lymph nodes are filled, mediastinal lymph 
node opacification may also be observed as 
a normal phenomenon. 

Kinking, tortuosity, and displacement ot 
the thoracic duct are usually caused by a 
mediastinal mass and may be associated 
with obstruction. 


THORACIC DUCT LACERATION 


There are now considerable data on 
lacerations of the thoracic duct and their 
association with chylothorax®!)!))*.74 and 
chvlous ascites.'" Trauma, operative in- 
jury,” premature puncture during trans- 
lumbar aortograph y;!!:!?:?*5spontaneous rup- 
ture due to coughing or retching, and rup- 
ture consequent to neoplastic obstruction 
and invasion!*?! may be causes of a leak of 
chyle and the development of chylothorax. 
Because conservative management may be 
unsatisfactory, surgical therapy may be 
necessary. Lymphangiography isimmensely 
valuable in defining the site of laceration 
and the direction of the flow of the extrav- 
asated lymph. After preoperative identi- 
fication of the leakage site, excellent surgi- 
cal repair has been obtained.” 


VOL. 35%, Nose 
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lic. 16. Kinking of the thoracic duct. (4) Anteroposterior projection. The arrow points to localized kinking 
near the left main-stem bronchus. This finding was almost invariably associated with the presence of a 
mediastinal mass. Note also the separation of the thoracic duct from the lateral wall of the trachea. (B) 
Oblique projection. Further evidence of the kinking due to enlarged lymph nodes is apparent. 


SUMMARY 


The appearance of the thoracic duct was 
analyzed in 39o sequential lymphangio- 
grams. 

The classic bulbous dilatation of the 
cisterna chyli was visualized in 53 per cent 
of cases. It was located at the T-12 to L-2 
levels and was usually less than £4 cm. in 
length. 

The thoracic duct varied in size from 1 to 
7 mm. Valves were visible in 84 per cent of 
cases (usually in the upper third of the 
duct). Double thoracic ducts, bilateral 
superior mediastinal ducts, and multiple 
variations in the cervical segment of the 
duct were observed. Intercostal lymphatic 
vessels were occasionally filled in normal 
studies. In the presence of mediastinal 


masses, the distance between the lateral 
tracheal wall and the thoracic duct mea- 
sured greater than the normal of 10 mm. 
Kinking, tortuosity, and displacement of 
the duct were also apparent. 

Thoracic duct obstruction may be di- 
agnosed by a sharp cut-off in its course, 
dilatation, tortuosity, visualization of col- 
lateral channels, and delayed emptying. If 
the site of obstruction is not clearly defined 
or if the occlusion is partial, delayed empty- 
ing and collateral visualization are the most 
helpful criteria. Opacification of mediastinal 
lymph nodes may at times occur normally. 


Herbert L. Abrams, M.D. 
Department of Radiology 
Harvard Medical School 

25 Shattuck Street 

Boston, Massachusetts 02115 
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THE RADIOGRAPHIC MANIFESTATIONS 
OF AMYLOIDOSIS* 


By BERT LINCOLN PEAR} 


DENVER, COLORADO 


MYLOID is an abnormal protein, prob- 
ably a glycoprotein, to which a muco- 
polysaccharide may be attached. It is de- 
posited within parenchymatous and mesen- 
chymatous tissues and around blood vessels 
where it does not evoke an inflammatory 
response but compresses and replaces nor- 
mal tissue and interferes with cellular and 
organ physiology. Current investigations 
indicate that amyloid is not an amorphous 
hyaline substance but consists of a highly 
distinctive fibrillary structure as seen by 
electron microscopy. This structure is sim- 
lar in all forms of amyloid: human or 
animal, primary or secondary, regardless of 
location. 

The pathogenesis of amvloidosis is un- 
resolved. Unquestionably there is some 
basic relationship between amyloid and 
abnormalities in immune mechanisms, and 
many conditions known to predispose to 
amyloidosis are accompanied by plasmacy- 
tosis and hypergammaglobulinemia. This 
is not consistently true, however, and the 
disease may occur with agammaglobuli- 
nemia. It is no longer held that amyloid is 
an antigen-antibody precipitate or an al- 
tered orfragmentedimmunoglobulin formed 
by the plasma cell. Instead, present con- 
cepts suggest that the same factors result- 
ing 1n stimulation of the plasma cell and in 
hypergammaglobulinemia, as well as other 
undefined stimuli, evoke proliferation 
of protein-synthesizing reticuloendothelial 
cells.^* This may not even be exclusive to 
the reticuloendothelial system since epi- 
thelial cells of the thyroid and pancreas, 
and possibly fibroblasts of the skin, may 
also elaborate amyloid. 

Amyloidosis is unquestionably of greater 
importance and is more frequent than 


usually appreciated. It is difficult to deter- 
mine its true incidence since some studies 
refer only to clinically evident disease, 
while others relate to microscopic detection 
of small deposits of amyloid by scrupulous 
observers utilizing special stains and even 
polarizing or electron microscopes. 

Amyloidosis occurs in between 0.22 to 
O.5 per cent of routine postmortem exami- 
nations, in IO to I5 per cent of patients 
with multiple myeloma, in probably 20 to 
25 per cent of patients with rheumatoid 
arthritis, 23.6 per cent of paraplegics, 2 
to 40 per cent of individuals with familial 
Mediterranean fever, and in up to 5o per 
cent of victims of chronic tuberculosis and 
leprosy.^7^!? Cohen and Wills’? found de- 
posits of amyloid in 16 per cent of 100 con- 
secutive postmortem examinations of pa- 
tients whose average age was 80 years 
(with a range of 56 to 96 years) and this 
closely corroborates similar studies and 
confirms an increasing incidence of amy- 
loidosis in the aged. 


CLINICAL AND RADIOGRAPHIC FINDINGS 


The clinical manifestations of amyloidosis 
are diverse and include intractable heart 
failure, conduction irregularities, digitalis 
sensitivity, nephrosis, uremia, malabsorp- 
tion and malnutrition, purpura, polyneu- 
ritis and the carpal tunnel syndrome. 

The radiographic features are also varied 
and none are absolutely pathognomonic, 
but when considered in their totality they 
can suggest or corroborate the diagnosis of 
primary or secondary amyloidosis. 


CLASSIFICATION 


Amyloidosis may appear to arise pri- 
marily either sporadically or as part of a 


* Presented at the Thirty-second Midsummer Radiological Conference of the Rocky Mountain Radiological Society, Denver, 
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TABLE I 


DISORDERS COMPLICATED BY AMYLOIDOSIS 





Chronic Inflammatory Diseases 
Tuberculosis 
Leprosy 
Syphilis 
Osteomyelitis 
Bronchiectasis 
Pyelonephritis 
Reiter’s disease 
Whipple’s disease 
Regional enteritis 
Ulcerative colitis 
Connective Tissue Disorders 
Rheumatoid arthritis 
Other collagen vascular diseases 
Paraplegia 
Post-traumatic 
Other 
Metabolic disease 
Diabetes 
Plasma Cell Dyscrasias and Neoplasias 
Multiple myeloma 
Waldenstróm's macroglobulinemia 
Heavy Chain disease 
Other Neoplasms 
Hodgkin’s disease 
Renal cell carcinoma 
Medullary thyroid carcinoma 


Others 


heredofamilial complex. Secondary amy- 
loidosis occurs in a wide variety of inflam- 
matory and even neoplastic diseases, and 
with rheumatoid arthritis and collagen dis- 
orders (Table 1). A form clinically resem- 
bling primary amyloidosis occurs in associ- 
ation with multiple myeloma, Walden- 
stróm's macroglobulinemia, Heavy Chain 
disease and with plasma cell dyscrasias. 
Amyloid also is found as a manifestation 
of aging. The deposits may be generalized 
or localized, diffuse or tumefactive. All 
classifications attempt to correlate these 
many variations (Table 11). 

Amvloidosis has also been classified as 
"typical" when parenchymal organs are 
involved and "atypical" when the mani- 
festations are within organs other than the 
kidney, liver, spleen or adrenals. Recent 
studies indicate that there are no categoric 
differences in organ involvement in pri- 
mary, secondary, in myeloma-associated or 
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plasma cell dyscratic amyloidosis.? Despite 
this, some slight clinical differentiation may 
accrue through the use of this distinction. 
Virtually all cases of secondary amyloidosis 
exhibit initial infiltration of a parenchymal 
organ such as the kidney, liver, spleen or 
an endocrine gland, while those with pri- 
mary or myeloma-associated amyloidosis 
more frequently first present with mesen- 
chymal involvement.’ 


PARENCHYMAL ORGANS 


Regardless of classification, renal disease 
is eventually a major component of the 
illness. Radiographically the kidney may 
appear enlarged, normal, or decreased in 
size. Enlargement is probably not as fre- 
quent as formerly believed but is most 
suggestive of amyloidosis when it occurs in 
the presence of renal failure or the ne- 
phrotic syndrome. Brandt, Cathcart and 
Cohen? observed one patient whose kidney 
diminished in size from 15 to 11 cm. in 6 
months, apparently due to amyloidotic in- 
volvement of the renal microcirculation 
with resultant ischemia and fibrosis. Case 
1 (Table 1v) also showed vascular narrow- 
ing and even occlusion resulting in ischemic 
obsolescence of glomerular tufts. 


TABLE II 


ANOTHER CLINICAL CLASSIFICATION OF AMYLOIDOSIS 








1. Primary Amyloidosis (with no apparent predis- 
posing cause) 

Sporadic with atypical distribution 
Sporadic with typical distribution 
Tumor-forming amyloid 

. Heredofamilial Amyloidoses 
Familial amyloid polyneuropathy (various 
types) 
Amyloidosis with familial Mediterranean fever 
Familial amyloid cardiopathy 
Familial amyloid nephropathy 
Familial cutaneous amyloid 
Familial medullary thyroid carcinoma with 
amyloid 

3. Secondary Amyloidosis (with associated inflam- 

matory, neoplastic and other diseases) 

4. Amyloidosis Accompanying Multiple Myeloma, 
Waldenstrém’s Macroglobulinemia, Heavy Chain 
disease and Plasmacytosis 

5. Senile Cardiac Amyloidosis 
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The liver is almost invariably involved 
microscopically in all forms of amyloidosis, 
but hepatomegaly, unrelated to congestive 
failure, is found in only 64 per cent of cases. 
Weights over 4,000 grams and even to 
6,000 and 9,000 grams are reported.^* Liver 
enlargement can occur with few signs and 
symptoms of liver insufficiency; ascites is 
rare and late. 

Pathologic involvement of the spleen is 
also extremely frequent, but clinically rec- 
ognizable enlargement is limited to be- 
tween 20 to 3o per cent of cases (Fig. 1; 
Case vir) 5^4 

The pancreas, adrenal, thyroid, para- 
thyroid, pituitary and salivary glands are 
affected to varying degrees and Addison's 
disease and Sjógren's syndrome have been 
attributable to amyloidosis. Amyloidotic 
infiltration of the thyroid can result in 
massive golter and should be included in 
the differential diagnosis of radioscanning 
abnormalities of that gland.!? 


CARDIOPULMONARY SYSTEM 


statistically the heart is more often af- 
fected in primary or in myeloma-related 
amyloidosis than in the secondary form, 
but there is a distinctive clinical variety— 
so-called senile cardiac amyloidosis—in 
which the heart is the principal and gener- 
ally the only organ involved. Senile cardiac 
amyloidosis is the commonest form of amy- 
loidosis and has been reported in Io per 


TABLE III 


COMPLICATIONS OF AMYLOIDOSIS 








Gastrointestinal Bleeding From 

Esophageal varices 

Esophageal ulcer 

Gastric erosion 

Gastric and duodenal ulcer 

Small and large bowel hemorrhage 
Perforation of Esophagus 
Perforation of Small Intestine 
Rupture of Spleen 
Intracapsular Hematoma of Liver 
Pancreatitis 
Pathologic Fracture of Femur 
Avascular Necrosis of Femoral Head 
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lic. 1. Secondary amyloidosis occurs in 20 to 25 
per cent of patients with rheumatoid arthritis but 
in only 4 per cent of children with Still’s disease. 
Case vir (Table 1v) is a 10 year old boy with juve- 
nile rheumatoid arthritis since age 3} years with 
microscopically proven amyloid and splenomegaly 
(arrows). 


cent of patients over 80 years of age and in 
50 per cent of those over go years and may 
be the only apparent cause of cardiac 
failure." An autoimmune phenomenon has 
been hypothesized as the cause of amy- 
loidosis in the aged. 

Within the heart, amyloid characteristi- 
cally occurs as endocardial atrial nodules, 
but it may also surround, compress and 
replace myocardial fibers and involve ves- 
sel walls, valves, pericardium and aorta. 

The heart may be grossly increased in 
size. The largest amyloid heart weighed 
1,090 grams or 5 times normal compared 
with the patient's marantic total bodily 
weight of 41 kg." The heart, however, 
may be normal in size, or if thoroughly 
infiltrated, may be small. 

Fluoroscopy is frequently disappointing 
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l'16. 2. Case 1. (4) Cardiac scan, and (B) angiogram 
in the frontal plane simulate pericardial effusion. 
(C) Coronary arteriogram reveals the vessels to 


be border-forming and excludes effusion. Scanning 
or angiography in left oblique anterior (LOA) or 
right oblique posterior (ROP) projections is rec- 
ommended to demonstrate thickening of the inter- 
ventricular septum in amyloidosis. 


in evaluation of infiltrative disease of the 
myocardium, but occasionallv typically 
muted pulsations are noted. 

The disease may simulate pericardial ef- 
fusion clinically, on routine roentgeno- 
grams and by frontal angiography and 
radioscanning (Case 1; Fig. 2, 4-C); how- 
ever, differentiation is possible by appro- 
priate angiographic and scanning projec- 
tions which demonstrate thickening of the 
interventricular septum.'! Similarly, visuali- 
zation of the coronary arteries at the border 
of the cardiac silhouette will distinguish 
thickened myocardium from effusion. 

Cardiac amyloid is frequently associated 
with perivascular and interstitial pulmo- 
nary deposits which are usually indistin- 
guishable from or obscured by associated 
pulmonary congestion. More exuberant in- 
filtrations, however, resemble other forms 
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of disseminated interstitial pulmonary dis- 
ease. 

Subepithelial collections of amyloid also 
occur within the tracheobronchial tree 
where they elevate the mucosa, producing 
ridges, plaques or nodules which become 
visible bronchographically when they pro- 
ject into the trachea or large bronchi or 
when they cause fusiform areas of stenosis 
within the smaller airways." 


GASTROINTESTINAL TRACT 


The most dramatic radiographic mani- 
festations of amyloidosis occur within the 
gastrointestinal tract which may be affect- 
ed from gingiva to rectum. Indeed these 
extremes of localization, especially the 
latter, are highly reliable sites for random 
biopsy diagnosis of amyloidosis. 

Macroglossia is often present but even 





Fic. 3. No categoric differences in organ involve- 
ment occur in primary vs. secondary amyloidosis. 
The esophagus is smooth, stiffened and aperistaltic 
(4) in Case vi with rheumatoid arthritis, and (B) 
in Case 11 with primary amyloidosis. 


without gross enlargement, infiltrations 
may so stiffen the tongue as to interfere 
with swallowing. Involvement of the esoph- 
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agus results in a smooth, tubelike, aperi- 
staltic organ resembling scleroderma and 
dermatomyositis (Fig. 3, 7 and B; Cases 
1 and vi). Unlike the former, but similar 
to the latter, amvloid affects striated as 
well as smooth muscle and can result in 
pharyngeal dysphagia and nasal regurgita- 
tion (Fig. 4, Æ and B; Cases 1 and v). 
Esophageal ulceration and erosion are not 
uncommon. 

Nodular submucosal masses of amyloid 
have been described within the stomach 
where they resemble polypoid carcinoma, 
but usually there is smooth stiffening and 
shortening resembling infiltrating neoplasm 
(Fig. 5). Upper gastrointestinal hemorrhage 
is frequent secondary to gastric and duo- 
denal erosions and ulcerations at sites of 
amyloid infiltrations. 

A striking finding on routine roentgeno- 
grams of the abdomen is delineation of 
marked thickening of the wall of the 
stomach and intestine (Fig. 6, £ and 5). 
The loops of intestine do not float centrally 
as in ascites. 

Within the small intestine the spectrum 
of roentgen change ranges from virtually 
undetectable stiffening of the bowel wall 
to marked thickening, rigidity and atonic- 
ity. Gross increase in width of the val- 
vulae conniventes differentiates amyloidosis 
from scleroderma with which it may be 
confused. Dilatation does occasionally oc- 
cur and there may be marked delay in pas- 
sage of barium which may remain within 
the small intestine for days simulating 
mechanical obstruction to the unwary 
(Fig. 7, 4-C). 

The changes within the large intestine 
are less readily discernible but there may 
be stiffness, smoothness, loss of normal 
haustrations and occasionally stricture-like 
narrowing and even polypoid changes. 
Amyloidosis may mimic and coexist with 
ulcerative colitis and regional enteritis. 

Gastrointestinal complications are un- 
expectedly common and include perfora- 
tion of the esophagus and small bowel, 
bleeding from esophageal varices, gastric 
and duodenal ulceration, diffuse small and 
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ic. 4. The tongue is infiltrated and enlarged (4) in Case v, and both Case v and (B) Case 111 show abnormal 
deglutition due to amyloid infiltrating the tongue and striated muscles of the pharynx. 


large bowel hemorrhage, diarrhea, obstruc- BONES AND JOINTS 

tion, malabsorption, protein-losing entero- The carpal tunnel syndrome is a com- 
pathy, intracapsular hepatic hematoma mon complication of all forms of amyloi- 
and pancreatitis.!?: dosis. Amyloidotic arthritis results from 
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Fic. 5. Infiltration of the wall of the stomach sim- 
ulates carcinoma in Case rr. A duodenal ulcer is 
present and gastrointestinal hemorrhage is a com- 
mon complication of amyloidosis. 


extensive amyloid infiltration of the syno- 
vium. It may resemble rheumatoid ar- 
thritis clinically but radiographically there 
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is no evidence of associated articular 
change.” Subluxations can occur due to 
the profound synovial thickening. 

Microscopic and gross deposits of amy- 
loid can be found within the bone marrow 
in multiple myeloma. Weinfeld and associ- 
ates? have indicated that this can lead to 
generalized demineralization and vertebral 
collapse. Less commonly, areas of bone de- 
struction or even avascular necrosis are 
secondary to deposition of amyloid within 
the nutrient vessels. 

More typically, bone destruction results 
from marked amyloidotic synovial prolifer- 
ation which invades bone in the region of a 
joint and is radiographically analogous to 
the bony erosion seen in pigmented vil- 
lonodular synovitis. Generally, multiple 
and larger joints are involved than in the 
latter (Fig. 8). The destruction may be so 


= 


extensive as to cause pathologic fracture. 


SUBCUTANEOUS TISSUES 


A wide variety of amyloid lesions involves 


ic. 6. Thickening of the wall of the stomach and of the intestines is a striking manifestation of amyloidotic 
infiltration as in (4) Case i11 and (B) Case v. There are no signs of ascites. Constipation 1s common. 





Fic. 7. Infiltration of the wall of the small intes- 
tine may cause only imperceptible thickening 
as (4) in Case 1, pronounced widening of the 
valvulae conniventes as (B) in Case v, or 
marked dilatation and stasis as (C) in Case 
ui, where the barium remained within the 
small intestine for days. 
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Fic. 8. The most common type of bone involvement 
occurs secondary to amyloidotic thickening of the 
synovium which may cause subluxation or which 
may invade bone in a manner analogous to pig- 
mented villonodular synovitis. (Courtesy of Dr. 
Benjamin Felson, Cincinnati, Ohio.) 


the skin and mucous membranes. Gener- 
ally these are purpuric spots and small 
papules,® but some cause waxy thickening 
of the skin simulating scleroderma and the 
terms "pseudoscleroderma" and "sclero- 
derma amyloidosum” have been used for 
this clinical variant? (Fig. 9, 4 and B; 
Cases 111 and v). This erroneous impression 
can be enhanced by radiographic findings 
of cardiac and gastrointestinal involvement 
which also mimic scleroderma. 

Fine stippled calcifications within the 
subcutaneous fat of the trunk (Fig. 10), 
thoracic cage, Hanks, abdominal wall and 
within the labia majora have been de- 
scribed in a case of amyloidosis associated 
with Waldenstróm's macroglobulinemia.? 


TUMORAL AMYLOID 


Tumor-forming amyloid occurs without 
apparent systemic disease, especially within 
the upper respiratory tract and urinary 
bladder, but also within the eye, pharynx, 
larynx, lower respiratory tract, ureter and 
urethra. Plasma cells and lymphocytes are 
not infrequently found in conjunction with 
these nodules and it is of note that these 
are the same organs affected by extra- 
medullary plasmacy tomas. 

Single or multiple asymptomatic pul- 
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monary nodules composed of amyloid vary 
in size from millimeters to centimeters. 
Their appearance is noncharacteristic but 
calcification 1s very frequently present and 
many lesions undergo cartilaginous meta- 
plasia and actual ossification.'*° Cavita- 
tion has also been noted. 

Similar tumors may occur within one or 
both ureters? (Fig. 11). 

The concept of isolated tumoral amy- 
loidosis, like that of isolated senile cardiac 
amyloidosis, may be an oversimplification 
since other foci are occasionally found, as in 
Case vill where microscopic evidence of 
amyloid was also found in the resected kid- 


FIG. 9. Amyloid infiltrations within the subcutane- 
ous tissues cause thickening and obliteration of 
the usual skin folds simulating scleroderma. (4) 
Case 111, and (B) Case v had multiple myeloma 
and a lytic lesion is present in the base of the first 
metacarpal bone in the former (arrow). 
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ney. In one report of 29 cases of cardiac 
amyloid, 11 subsequently showed other 
sites of involvement.° 


SUMMARY 


Amyloidosis is a multiple system disease 
which may occur primarily, either spo- 
radically or as part of a heredofamilial dis- 
ease, or secondarily in association with a 
wide variety of inflammatory and neo- 





Fic. 10. Foci of fine stippled calcification within a 
matrix of amyloid deposited in the subcutaneous 
tissues of the trunk of a woman with Walden- 
stróm's macroglobulinemia. These are seen best 
along the rib cage, bilaterally, as well as within 
the flanks and labia majora. The calcific deposits 
are irregular and not arranged in sheets as is 
usually the case in dermatomyositis.’ (Reproduced 
with permission of the New England Journal of 
Medicine.) 


The Radiographic Manifestations of Amyloidosis 





‘tc. 11. Tumor-forming amyloid invading the wall 
of the right ureter in Case vit resulted in uretero- 
pyelocaliectasis. Microscopic evidence of amyloid 
was found in the resected kidney without evi- 
dence of amyloid elsewhere. 


plastic disorders, including Hodgkin’s dis- 
ease and renal cell carcinoma. At present, 
aging, rheumatoid arthritis, paraplegia, 
multiple myeloma and plasma cell dys- 
crasias appear to be the most frequent con- 
comitants of amyloidosis. 

Radiographic manifestations of amyloid 
may be seen in the heart, lungs, kidneys, 
spleen, liver, gastrointestinal tract, sub- 
cutaneous tissues, bones and joints. Al- 
though the roentgen findings are not pa- 
thognomonic, they can be suggestive or cor- 
roborative, particularly in the presence of 
an associated secondary disease. Converse- 
ly, roentgen findings consistent with amy- 
loidosis should promote search for an ac- 
companying disorder. 

Three Winwood Drive 
Englewood, Colorado 80110 
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SEATBELT INJURIES OF THE SPINE AND ABDOMEN 


By JOHN R. DEHNER, M.D. 


RICHMOND, INDIANA 


HE automobile seatbelt has, without 

question, saved many lives and pre- 
vented many serious head and facial in- 
juries since its gradual introduction into 
the American automobile in the past 15 
years. Presently, every new car sold is re- 
quired to be equipped with combination 
lap-and-diagonal belts. The use of seatbelts 
Is now widespread, despite continuing ne- 
glect by many drivers and passengers who 
risk injury and death without the belt. 

The life-saving seatbelt may rarely in- 
flict serious injury upon the spine and intra- 
abdominal contents. Scattered reports de- 
scribe a wide variety of injuries to virtually 
all abdominal viscera, but perforation of 
the small bowel and laceration of the small 
bowel mesentery is especially common. It 
Is now recognized that the seatbelt can pro- 
duce a predictable variety of injuries to the 
spine, notably a horizontal fracture of a 
vertebra with tearing apart of the posterior 
elements. 

This report will review the literature of 
seatbelt injuries, and describe ro additional 
cases collected by the author, with special 
emphasis on the roentgenographic findings. 


REVIEW OF THE LITERATURE 


In 1962, Garrett and Braunstein? in- 
vestigated a large series of accident records 
to see if a “seat-belt syndrome" (;7.e., in- 
jury directly attributable to the seat-belt) 
did exist. They analyzed the records of 
3,325 occupants wearing seatbelts in 2,778 
automobiles involved in collisions. A total 
of 150 injuries to the lower torso were 
found; 47 were sprains in the lumbar region 
or contusions over the bony protuberances 
of the hips. There were only 26 serious in- 
juries: 7 pelvic fractures, 7 intraabdominal 
injuries, and 12 lumbar spine injuries (none 
illustrated). Two of the 7 cases of intra- 
abdominal injury were documented at op- 
eration; I patient had rupture of the duo- 


denum and pancreas; and another was 
found to have bladder and renal contusions. 
Onlv 3 patients were found to have ab- 
dominal bruises to indicate a severe re- 
straining action of the belt. The majority of 
these injuries were thought to be caused by 
"the severe and unusual nature of most of 
these accidents," and not by the seatbelt 
itself. The authors concluded that the seat- 
belt presents no hazard to occupants, ex- 
cept in unusual and isolated instances. 
However, there is now a significant 
number of published reports of seatbelt 
injury to the spine and abdomen. There 
have been at least 20 original articles on 
seatbelt trauma published in the literature 
between January 1967 and July 1969. 


VERTEBRAL INJURIES 


At least 40 cases of vertebral injury due 
to seatbelts are now described in the liter- 
ature. A horizontal, “fulcrum fracture" of 
a vertebral body was first reported in 1965 
by Howland eż al.!?; other reports of an al- 
most identical vertebral fracture were soon 
to follow.!95:192? This fracture is caused by 
acute, severe flexion over the resisting lap 
belt. If the ligamentous structures remain 
intact, the fracture extends through the 
spinous process and usuallv through the 
pedicles and into the posterior aspect of the 
vertebral body. The transverse processes 
may also be horizontally split apart. The 
interspinous ligament may be torn, rather 
than the spinous process. 

Other injuries of the lumbar spine have 
also been reported, including compression 
fractures, fracture-dislocations, and iso- 
lated fractures of the posterior arch.!9:25.24 

The most comprehensive series of seat- 
belt injuries of the spine has been collected 
by Smith and Kaufer.? They report a series 
of 24 lumbar spine injuries sustained by 
accident victims who were wearing a lap 
seatbelt. Four of these were simple lumbar 
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compression fractures. The remaining 20 
cases showed “an unusual and consistent 
pattern of injury characterized by separa- 
tion of the posterior elements without the 
usually expected decrease in the height of 
the anterior portion of the vertebral body." 
Five of these 20 cases were horizontal 
Chance fractures of a lumbar vertebra. (In 
1948, G. Q. Chance‘ described 3 patients 
with unusual flexion fractures of the lumbar 
spine, consisting of a horizontal splitting 
of the vertebral body and posterior arch, 
and separation of the latter. The type of in- 
jury was not mentioned. This unique de- 
scription was lost until Smith and Kaufer?! 
recognized the similarity of several of their 
seatbelt fractures—and first coined the 
term "Chance fracture" of a vertebra due 
to seatbelt injury.) 

The remaining 15 cases of Smith and 
Kaufer? showed a variety of forms of dis- 
ruption of the posterior elements; rupture 
of the interspinous ligament and gross sep- 
aration of the spinous processes was a con- 
stant finding. Many had separation of the 
facet joints, or a fracture of the superior 
articular process. Two of the 15 had com- 
plete dislocation with anterior displace- 
ment of the superior vertebra (both with 
paraplegia), and 1 had a severe rotational 
fracture (with paraplegia). 


ABDOMINAL INJURIES 


At least 68 cases of seatbelt trauma to 
the abdominal contents have been re- 
corded in the literature. The majority of 
cases involve the small bowel and associated 
trauma of the small bowel mesentery. 

MacLeod and Nicholson reviewed 38 
reported cases of seatbelt trauma to the 
abdomen, and added 3 of their own. Of 31 
in which a lap-type seatbelt was implicated, 
there was a tear of the small bowel and/or 
its mesentery in 26. Some patients had 
simple lacerations of the mesentery or 
bowel; others had extensive trauma in mul- 
tiple areas of the gastrointestinal tract and 
severe injury of the mesentery and omen- 
tum. In addition to the 26 small bowel per- 
forations there were 3 perforations of the 
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duodenum and 1 primarily involving the 
colon. There were 2 abdominal wall her- 
nias, and other reports of laceration of a 
solid viscus: kidney (3), liver (2), spleen 
(2), liver and spleen (1), and pregnant 
uterus (1). Injuries to the liver and kidney 
were primarily seen in § patients in a series 
who were wearing a diagonal belt only. 

In addition to the comprehensive report 
of MacLeod and Nicholson, there have 
been 27 additional cases of seatbelt trauma 
to the abdomen reported in the literature. 
McRoberts! recorded 1 case of hemor- 
rhagic infarction of the entire small bowel. 
Shamblin!? reported 1 case of Jejunal per- 
foration, and another case of complete trans- 
section of the stomach just proximal to the 
pylorus. Campbell and Austin? described 1 
case of laceration and devitalization of 
large and small bowel, laceration of the 
inferior vena cava, and delaved dissection 
of the abdominal aorta. There was an as- 
sociated compression fracture of L r. 

Doersch and Dozier? reported 3 cases 
with mesenteric laceration and infarction, 
with perforation of either small bowel or 
cecum. DiFiore and Gin? describe 8 major 
injuries from seatbelt trauma to the ab- 
domen: ruptured liver (3), ruptured spleen 
(1), perforation of the ileum (2), lacerated 
mesentery of the ileum (1), and perforation 
of the jejunum and sigmoid colon (1). 
Haddad and Zickel!® reported 1 case of 
Chance fracture of L 3 associated with 
jejunal perforation. Backwinkel! described 
a patient with a Chance fracture of L 3 and 
perforation of the jejunum and "sleeve 
stripping" of the sigmoid colon; and a 
second patient with laceration of the mes- 
entery and small bowel. Smith and Kaufer?! 
recorded 3 cases of intraabdominal injurv 
in their series of 24 spine fractures; I with 
complete transection of the jejunum and 
tears of the colon, 1 with rupture of the 
ileum discovered 14 days postinjury, and 
another with rupture of the liver, spleen, 
uterus, diaphragm, and mesentery. 

There have been reports of injuries with 
the diagonal seatbelt. Slatis?? reported 3 pa- 
tients with abdominal injury with diagonal 
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belts, 2 with "rupture of the mesentery" 
and a third with rupture of the liver. 
Hamilton" reported 3 patients wearing 
combination lap-and-diagonal belts with 
perforation of the duodenum or Jejunum. 
Two of these 3 patients also had fractures 
of theupper portion of the spine. 


MATERIAL 


Ten cases of seatbelt injury have been 
collected in the past 4 vear period, and are 
presented in Table 1. Two patients (Cases 
4 and 7) were seen at the Indiana University 
Medical Center Hospitals, Indianapolis, 
Indiana. Case 1 was seen at the 4500 
Hospital, Langley Air Force Base, Virginia. 
The 7 remaining patients have been seen 
and treated at Reid Memorial Hospital, 
Richmond, Indiana. 

All 10 patients were wearing the common 
lap seatbelt at the time of their accident. 
Each patient had a seatbelt contusion of 
some degree on the anterior abdominal wall, 
directly underlying the belt. The specific 
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details of the accidents are not known in all 
cases; although most were high-speed col- 
lisions, several accidents involved auto- 
mobiles moving at moderate speed (20-30 
m.p.h.). The majority of patients were pas- 
sengers in the right front seat; none were 
back seat passengers. 

Seven patients of this series were dis- 
covered to have a horizontal Chance frac- 
ture of a lumbar vertebra with marked dis- 
ruption of the posterior elements. Three of 
these 7 patients had intraabdominal 
trauma, 2 with perforations of the small 
bowel and another with superficial lacera- 
tions of the serosa of the small bowel and 
mesentery. Three other patients had less 
serious injury: 1 patient had a compression 
fracture of D 12 and slight separation of 
the spinous processes of D 12 and L 1, in- 
dicating a tearing of the interspinous lig- 
ament. Two patients had fractures of the 
ilium, directly underlying the seatbelt. 

All 10 patients recovered without serious 
disability, although several with lumbar 


TABLE [| 


SUMMARY OF CASES 











Case No. Age Vertebral Injury 








Sex Abdominal Injury 
I 27 F Chance fracture L 3 Two perforations 
of jejunum; super- 
ficial laceration of 
cecum 
2 20 M Chance fracture L 3 None 
3 20 I Chance fracture L r; None 
slight compression L 2. 
1 18 F Chance fracture L 2 Serosal tears of 
small bowel 
5 20 M Chance fracture D 12; None 
fracture L 1 body and 
transverse process 
6 19 M Chance fracture L 1 None 
7 I7 M Chance fracture L 1 Small bowel per- 
foration 
8 20 M Compression fracture None 
D r2; slight separation 
spinous processes 
9 21 M Slight compression None 
fracture L 4; posterior 
elements intact 
IO 72 F None None 








Result 


Recovery—resid- 
ual back pain 


Other Injury ‘Treatment 





Bowel perforation closed; 
hyperextension body cast 


Severe tearing of abdom- 
inal wall tissues 


Three facial operations; 
lumbosacral corset 


Severe contusion of face; 
fracture of nasal bone, 
frontal sinus, and both 
maxilla 


Recovery—resid- 
ual back pain 


Contusion of right orbit Jewett brace Slow recovery 


Laparotomy; exploration 
of spine with fusion; body 
cast 


Severe facial lacerations Slow recovery 


Cerebral concussion; Bedrest; back brace Recovery 
facial lacerations 

Uncenscious; cerebral Bedrest; back brace Recovery 
concussion; facial and 


hand lacerations; fracture 
of right clavicle 


Small bowel resection; 
lateral spine fusion; body 
cast 


None Slow recovery 


Scalp laceration Bedrest Recovery 
Fracture of right iliac Not hospitalized Recovery 
crest 

Fracture of right ilium; Bedrest Recovery 


bladder contusion 
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spine fractures had continuing back pain 
several vears after their injury. There were 
no serlous neurologic problems. The ma- 
Joritv of patients had facial and extremity 
lacerations and contusions; 1 patient had 
severe, central facial fractures requiring 3 
plastic surgical procedures. Two patients 
(Cases 5 and 6) were driver and right-front 
passenger in the same automobile. 


REPORT OF SELECTED CASES 


Case 1. This 27 year old female was a passen- 
ger in the right front seat when her husband 
went to sleep at the wheel, ran off the road, and 
hit a large concrete sign. She received a severe 
contusion of the anterior abdominal wall tis- 
sures directly underlying the seatbelt. Roent- 
genograms showed a fracture of the L 3 verte- 
bral body with horizontal splitting of the right 
pedicle and both transverse processes into 2 
parts (Fig. 1, Æ and B). 

In the first 24 hour period the abdomen be- 
came distended and painful. Roentgenograms 
showed free intraperitoneal air, and a “gastro- 
grafin" swallow revealed contrast material ex- 
tending outside of the upper jejunal loops, at 
the site of perforation (Fig. 1, C and D). There 
also was a superficial laceration of the cecum, 
but no other intraabdominal injury. The ver- 
tebral fracture was treated with hyperextension 
body cast, and there was complete recovery, 
except for residual back pain with exercise. 


Case 2. This 20 year old man, a passenger in 
the front seat, was wearing a lap seatbelt at the 
time of head.on collision. Two people in the 
rear of the automobile were thrown against the 
back of his seat, and as he flexed over the seat- 
belt his face struck the rear view mirror. There 
was a large contusion of the left abdomen under- 
lying the seatbelt, and there was a large cir- 
cular area of edema at the L 3 level on the 
back. 

Roentgenograms revealed a compression frac- 
ture of the body of L 3 with horizontal extension 
through the pedicles and transverse processes 
(Vig. 2, 4 and B). There were extensive facial 
fractures involving the orbital floors, and a 
surgical procedure to reduce the depression of 
the floor of the right orbit was done several days 
later. There were 2 later operative procedures 
performed in the facial region, using graft ma- 
terial. Recovery was complete except for some 
continuing back discomfort with exercise. 
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Case 3. A 20 year old college student was a 
front seat passenger wearing a seatbelt, when a 
front-side automobile collision occurred. She 
struck the dashboard and received a bruise 
about the right eye. There was no abdominal 
injury except for a “seatbelt contusion.” In the 
emergency room she complained of back pain, 
and a localized area of edema was noted over 
the upper lumbar region. 

Roentgenograms showed slight compression 
of the vertebral bodies of L 1 and L 2. The L 1 
fracture extended posteriorly through the pedi- 
cles and transverse processes (Fig. 3, Æ and B). 
The patient was treated with a Jewett brace at 
the time of discharge from the hospital 2 weeks 
following the accident. 


Case 4. This 18 year old female was a passen- 
ger in the right front seat with her seatbelt 
securely fastened at the time of a head-on col- 
lision with another automobile. There were 
multiple facial lacerations and a fracture of the 
L 2 vertebra, with slight compression of the 
anterior body and horizontal extension of the 
fracture through both pedicles and both trans- 
verse processes (lig. 4, Æ and 5). 

On the following day, a four-quadrant tap 
was negative for blood, but an exploratory 
laparotomy was done because of the acute 
nature of her abdominal signs and symptoms. 
There were several superficial serosal tears 
found in the mesentery and small bowel, and a 
small retroperitoneal hematoma was found at 
the L 2 level, at the site of fracture. No actual 
perforation of bowel or other injury was dis- 
covered. 

One week after admission, surgical exposure 
of the lumbar area revealed an extradural 
hematoma and a small tear of the dura at the 
L 2 level, along with a laceration of a dural root 
sleeve. A spinal fusion was done and the patient 
was later treated with a body cast, with satis- 
factory recovery. 

DISCUSSION 

From our 10 cases and a review of the 
literature, it is evident that seatbelts 
can produce serious injury to the spine and 
abdomen. The patterns of lumbar spine 
injury have been illustrated by Smith and 
Kaufer?; the acute flexion over the seat- 
belt produces a tearing and separation of 
the posterior elements, either osseous or 
ligamentous structures, or both. The pos- 
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Fic. 1. Case 1. (4 and B) Chance fracture of L 3, showing compression of the vertebral body and horizontal 
splitting of the right pedicle and transverse process. There is a hairline fracture of the left transverse 
process, and separation of the L 2-3 facets on the left. (C and D) Flat and upright abdominal roentgeno- 
grams after gastrografin swallow, showing free air, and contrast material outside the loops of proximal 


jejunum. 


terior tearing and separation may be rather 
minor, as in Case 8; or it can be quite ex- 
teisive with complete dislocation of the 
spinal column, with paraplegia. The Chance 
fracture is one of the intermediate forms 
between the 2 extremes; the variations of 


this type of fracture are illustrated in 
Figures 1 through 6. The vertebral body 
compression may be minimal. Degrees of 
lateral flexion will account for the variable 
unilateral or bilateral involvement of the 
posterior arch. If the spinous process is not 


John R. Dehner 


APRIL, I97I 





Fic. 2. Case 2. (4 and B) Horizontal Chance fracture of L 3 which is quite 
symmetric. Note the separation of the spinous processes. 


torn apart, there is then a complete rupture 
and tearing apart of the interspinous and 
supraspinous ligaments. A Chance fracture 
of a vertebra has been described as unique 
to a seatbelt injury; however, it is con- 
ceivable that acute flexion of the torso over 
some other fixed object could result in a 
similar fracture. 

Good quality roentgenograms of the area 


of spinal injury are necessary to demon- 
strate the extent of these fractures. We 
have found anterior tomograms (Fig. 5, 
B-D; and 6, C and D) of the spine quite 
useful to demonstrate the precise extent 
of the fractures of the posterior elements. 

It should be noted that the history of 
injury associated with the seatbelt is usu- 
ally not given by the clinician—he may not 





Fic. 5. Case 3. (4 and B) Typical Chance fracture of L 1, with horizontal extension through both pedicles 
and transverse processes. There is separation of the spinous processes of D 12 and L 1, indicating rupture of 
the interspinous ligament. There is slight compression of the bodies of L 1 and L 2. (The D 12 vertebra has 


no ribs.) 
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Vic. 4. Case 4. (4 and B) Chance fracture of L 2 with slight compression of the anterior corner and avulsion 
of the posterior corner of L 2 body. Note the wide separation of the pedicle and transverse process frag- 


ments. 


know that the patient was wearing a seat- 
belt, or may not be aware of its importance. 
In most of our cases the typical fracture was 
seen on roentgenograms, and afterward the 
relationship with the seatbelt was estab- 
lished after direct questioning of the pa- 
tient and examination of the anterior ab- 
dominal wall for a seatbelt contusion. 

Any patient with a seatbelt fracture of 
the spine must be observed closely for an 
intraabdominal injury, and the reverse is 
also true. There have been at least 20 re- 
ported cases of seatbelt fracture of the 
spine and serious intraabdominal injury 
occurring together; there are 3 combination 
spine-and-abdominal injuries in our 10 pa- 
tients. The radiologist should be aware that 
the usual injury involves the small bowel 
and its mesentery; but almost any other 
abdominal organ can be involved, and mul- 
tiple injuries are quite common. 

It is difficult to recognize free air in the 
peritoneal cavity in those cases of small 
bowel perforation. In the majority of cases 
in the literature, free air was not seen on 
roentgenograms. Water soluble contrast 
media are useful in helping demonstrate 
some of these perforations, as in Case r. 


Several authors emphasize early explor- 
atory laparotomy in these patients because 
of the insidious nature of small bowel per- 
foration when superimposed upon other 
major injuries.® 117,23 

Backwinkel! and Sube eż 247.9 have dis- 
cussed the major factors producing injury 
to the spine and abdominal contents: (1) 
compression of the intraabdominal organs 
between the belt and vertebra; (2) acute 
flexion over the belt fulcrum; and (3) a 
sheering or inertial force on fluid-filled 
loops of bowel. Special note is made of the 
highly unusual cases of "sleeve stripping" 
of the large bowel, in which the mesentery, 
serosa, and muscular layers are completely 
torn away from the intact tube of mucosa. 
The mechanism of injury in these cases has 
not been satisfactorily explained. 

several reports in the literature relate 
abdominal injuries to improperly fastened 
seatbelts: seatbelts too loose, or too highly 
placed around the abdomen, rather than 
around the pelvic structures.5121$:23 How- 
ever, there is a considerable number of 
cases, including most of our own, in which 
the seatbelt was tightly fastened in the 
usual position around the pelvis; and 
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Fic. 5. Case 5. Chance fracture of D 12; atypical fracture of L 1. (4) Slight compression of bodies of D 12 
and L 1. (B and C) Anteroposterior tomograms showing fracture of the lamina of D 12, and splitting of the 
spinous process. (D) Anteroposterior tomogram showing fracture of the right transverse process of L 1. 


Posterior arch otherwise intact. 


itis obvious that even a properly positioned 
lap seatbelt can produce a serious injury. 

The diagonal seatbelt, used alone in 
automobiles in Europe for many years, has 
been known to produce fractures of the 
ribs and sternum, as well as injuries to the 
upper portion of the abdomen with lacera- 
tion of liver, spleen, or kidney.^*:??" There 
have been 2 reported cases of complete 
decapitation which occurred during ejec- 
tion of the driver using the diagonal belt 
alone.!? Standards for Swedish safety belts 


have recently been changed in favor of a 
combined diagonal and lap belt.?? 

The recent report by Hamilton! de- 
scribing 3 patients severely injured while 
using combination lap-and-diagonal belts 
is rather disheartening. Not only were there 
severe injuries of the abdominal viscera, 
there were flexion-compression fractures of 
the cervical-dorsal junction in 2 patients. 


The author speculates on the possibility of 


increased incidence of neck and upper spine 
trauma using the combination belt. 
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It would appear, from a review of in- 
juries produced by lap and combination 
lap-and-diagonal belts, that a full shoulder 
harness and lap belt would be the most 
satisfactory restraining device.!^?! The use 
of headrests, improved door and seat con- 
struction, and perhaps the new “air bag”’ 
mechanism, will also help prevent serious 
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injury to those involved in a serious auto- 
mobile crash. 


CONCLUSIONS AND SUMMARY 


Although the safety value of automobile 
seatbelts has been proven, the seatbelt is 
capable of producing serious injury to the 
spine and intraabdominal contents during 





ric. 6. Case 6. (4 and B) Chance fracture of L 1. (C and D) Anteroposterior tomograms demonstrate the 
posterior extension through the pedicles, transverse processes, and spinous process. 
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an abrupt deceleration crash. Ten cases of 
injury to the spine, pelvis, and abdomen 
are added to the expanding literature on 
seatbelt injuries. 

At least 40 cases of serious injury to the 
spine have been reported with the lap 
seatbelt. The trauma to the spine is pro- 
duced by severe flexion of the torso over 
the belt, causing a tearing of the posterior 
elements, with less involvement of the 
vertebral bodies. One of the interesting 
intermediate forms of vertebral injury 1s the 
Chance fracture: a horizontal splitting and 
separation of the posterior vertebral arch, 
involving the pedicles, lamina, transverse 
processes, and spinous process, with varia- 
tions. 

Following seatbelt trauma to the abdo- 
men, the most common injury is perforation 
of the small bowel with associated trauma 
of its mesentery. Injury to almost every 
hollow and solid viscus in the abdomen has 
been reported, and multiple injuries are 
common. Combined injuries of the spine 
and intraabdominal contents occur. 

Knowledge of the type of injury pro- 
duced by seatbelts will lead to more prompt 
and accurate diagnosis of the extent of 
injury. The history of flexion over the seat- 
belt, or the observation of a seatbelt con- 
tusion, is most important. Good quality 
roentgenograms of the spine in multiple 
projections, and occasionally. tomograms, 
are of great value. Oral water soluble con- 
trast media can be helpful in the diagnosis 
of intestinal perforation, since free air 1s 
difficult to demonstrate in these seriously 
ill patients. 

The diagonal belt and the combination 
lap-and-diagonal belt have produced in- 
jury to the sternum, ribs, and upper ab- 
domen. The diagonal belt prevents the 
lumbar flexion fracture seen with the lap 
belt, but may produce a flexion type injury 
in the neck. The shoulder harness used with 
the lap belt should be evaluated to replace 
the lap-and-diagonal belt, along with other 
structural improvements in automobile 
safety design. 
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THE ROENTGENOGRAPHIC APPEARANCE OF 
TRANSVERSE OR CHANCE FRACTURES OF 
THE SPINE: THE SEAT BELT FRACTURE* 


SAN ANTONIO, TEXAS 





I5 1948, Chance? described an unusual 

fracture of the vertebral body consist- 
ing of a "horizontal splitting of the spine 
and neural arch, ending in an upward curve 
which usually reaches the upper surface of 
the body just in front of the neural fora- 
men." In his 3 cases, there was very little 
wedging of the vertebral body. With the 
advent of the automobile lap-tvpe seat belt 
in the 1950s and its general acceptance and 
common usage in the 1960s, the Chance 
fracture has been found with increasing 
frequency as a result of injuries sustained 
while wearing the lap-tvpe seat belt. How- 
land ef al. in 1965, reported a case of a 
complete transverse fracture of the 3rd lum- 
bar vertebra in a 19 year old boy injured in 
an automobile accident while wearing a 
seat belt. The authors theorized that “this 
injury was produced by the seat belt acting 
as a fulcrum over which the vertebral body 
was split transversely into 2 parts." The 
fracture was termed a fulcrum fracture of 
the lumbar spine. This theory was refined 
by Smith and Kaufer.’ In the usual hyper- 
Hexion injury of the spine, the compression 
forces generated are sustained by the an- 
terior half of the vertebral body, thus re- 
sulting in a wedge or compression frac- 
ture of the vertebral body. With the wear- 
ing of a seat belt the fulcrum of the force 
1s displaced anteriorly and lies at the seat 
belt. The entire spine is, therefore, posterior 
to the flexion axis and all of its components 
are subjected to tension stress. This results 
in a disruption of the ligaments of the pos- 
terior elements of the spine or, should the 
ligaments remain intact, a transverse or fis- 
sion type fracture of the posterior elements 
and, at times, the vertebral body. This 


same pattern has been seen without the use 
of a seat belt as a result of injuries in which 
the individual either fell or was thrown for- 
ward so that the anterior abdominal wall 
came in contact with some object, 7.e., tree 
limb or fence railing. This object serves as 
a fulcrum in a manner similar to a seat belt 
and forces the body into acute flexion. 

The usual flexion compression fracture 
of the spine involves either the twelfth dor- 
sal or first lumbar vertebra. In contradis- 
tinction, the transverse fracture most com- 
monly involves the first, second or third 
lumbar vertebra.” In approximately 15 per 
cent of transverse fractures, there are as- 
sociated intra-abdominal injuries. These 
consist chiefly of tears of the mesentery, 
ruptures of the small bowel, and/or lacer- 
ations of solid organs. Another 15 per cent 
are associated with injuries to the spinal 
cord or cauda equina. 


PRESENT SERIES 


Six transverse fractures of the spine were 
encountered in $ individuals over the past 
12 months. All injuries were in males, age 
IO to 35 vears. Three individuals were 
wearing a lap-tvpeseat belt. All were decel- 
eration injuries. Four of the five sustained 
intra-abdominal injuries. Two injuries re- 
sulted in paraplegia. Two of the fractures 
occurred in siblings wearing seat belts rid- 
ing in the rear seat of an automobile. One 
was a unique case. This individual sus- 
tained 2 transverse fractures involving 
consecutive vertebrae, L3 and L4. The 
least injured individual was driving an 
automobile without a seat belt. He was 
thrown from the automobile, but the exact 
mechanism of his injury could not be as- 
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certained. One was a motorcycle driver who 
ran into the side of an automobile crossing 
his path of travel. At impact he was “‘fold- 
ed” or flexed over the motorcycle gas tank 
which had been torn free of its attachments. 
In essence, the mechanism of his injury was 
similar to that with the use of a seat belt. 
The pertinent clinical features are sum- 
marized in Table 1. 


ROENTGENOGRAPHIC APPEARANCE 


On viewing roentgenograms of the abdo- 
men or lumbar spine obtained for the eval- 
uation of traumatic injuries, the eye is at- 
tuned to search for the loss of vertebra] 
body height indicating a compression frac- 
ture of the spine? The status of the pos- 
terior elements receives scanty or little 
particular attention. The key to the recog- 
nition of transverse fractures, however, 
rests with the appearance of the posterior 
elements of the vertebral body. It is partic- 
ularly important to be aware of their ap- 
pearance on the anteroposterior view of the 


abdomen or lumbar spine. This is true for 


bowel mesentery 


two reasons. Firstly, because of the critical 
status of many patients in the immediate 
postinjury period, only an anteroposterior 
view may be obtained; and secondly, the 
posterior elements of the spine are insufh- 
ciently visualized for evaluation in many 
lateral views of the abdomen or lumbar 
spine obtained under the circumstances. 
On the anteroposterior view of the lumbar 
spine, the cortical margins of the spinous 
processes are tear-shaped and the cortical 
margins of the pedicles are ovoid. The lam- 
Ina, transverse processes and articular pro- 
cesses are solid plates of bone. The inferior 
articular facets are well seated within the 
superior articular facets of the adjacent in- 
ferior vertebral body. 

The fulcrum-tvpe force creates either 
ruptures of the posterior ligaments and 
facet Joints or fractures of the posterior 
elements and vertebral body, or varying 
combinations of ligamentous rupture and 
fracture. There are 3 basic patterns result- 
ing from E injuries of the spine: 

I. A disruption of the posterior spinous 
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ligaments, articular facets and the inter- 
vertebral disks. There may be an associated 
avulsion of an articular facet or posterior 
inferior aspect of the vertebral body.’ The 
pedicles, spinous and transverse processes 
remain intact. 

2. Transverse fracture involving the 
posterior elements with or without exten- 
sion into the posterior superior or posterior 
inferior aspect of the vertebral body. The 
fracture line may involve one or both pedi- 
cles, transverse processes, articular facets 
as well as the lamina and spinous process. 

3. Transverse fracture of the posterior 
elements with an associated transverse 
fracture of the vertebral body. This frac- 
ture involves the spinous process, lamina, 
pedicles and usually the transverse pro- 
cesses. 

In the frontal projection, there are two 
clues to the recognition of this injury. With 
either a transverse fracture of the posterior 
elements or a disruption of the ligaments 
there may be sufficient angulation of the 
superior fragment or vertebra so that a 
portion of the vertebral body 1s no longer 
overlaid by the posterior elements. This 
separation and elevation of the posterior 
elements gives rise toan emptv or vacant 
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appearance of the vertebral body involved 
(Fig. 2, 4 and B; 3, A and B; and 5, 4 and 
B). Another key to the discovery of this 
injury lies in the recognition of a break in 
the continuity of the oval-shaped cortex of 
the pedicles and/or tear-shaped cortex of 
the spinous process (Fig. 1-5). One may 
also visualize the fracture line within the 
lamina or articular processes. A transverse 
fracture of the transverse process creates 
an unusual bifid appearance of this struc- 
ture (Fig. 5, 7 and B). 

Confirmation rests with an adequately 
exposed and properly positioned lateral 
film of the lumbar spine. If properly ex- 
posed, the line of fracture within the 
spinous process, pedicles and vertebral 
body is readily identified (Fig. 1, £ and B). 
If a pure ligamentous rupture has oc- 
curred, anterior angulation of the superior 
vertebra with a separation of the posterior 
elements is demonstrated. Should the 


posterior elements be poorly defined be- 
cause of overexposure or improper position- 
ing, an avulsion fracture or irregularity of 
the posterior aspect of the superior or 
inferior plate of the vertebral body and/or 
anterior angulation are clues (Fig. 3, 4 
and B; and 4, 4 and B). Should such a 





Fic. 1. Case 1. (4) The oval-shaped cortex of the right pedicle («C») and the tear-shaped spinous process 
(<>) of Li are disrupted. The fracture line is identified within the left lamina. (B) The fracture of the 
spinous process (<>) is confirmed. No angulation is present. The fracture extends into the posterosuperior 
aspect of the vertebral body. The latter is not easily seen in this view. 
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Fic. 2. Case 11. (4) The fracture involves both pedicles, the lamina and the left transverse process of L3. 
The separation gives an empty appearance to the vertebral body. This might be misinterpreted as gas 
within the bowel. (B) The initial lateral roentgenogram obtained on a stretcher reveals a disruption of 


the posterior superior aspect of the vertebral body. The fracture extends through the pedicles ($) into 
the vertebral body. 





Fic. 3. Case rir. (4) The fracture of L2 involves both pedicles («C») and transverse processes, the lamina 
and spinous process. The widely separated fragments give rise to an empty or vacant appearance of verte- 
bral body. (B) Angulation is present at the fracture. Separation of the fragments of the pedicle is evident. 


The fracture extends through the inferior plate of the vertebral body. Minimal compression of the antero- 
superior surface of the body is evident. 
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Fic. 4. Case iv. (4) The fracture involves the lamina, transverse processes, spinous process («C») and 
inferior cortex of the pedicles. (B) The fracture of the pedicle is evident. It extends into the inferior 
posterior aspect of the vertebral body. Angulation is present. 


fracture or angulation be present, the 
frontal view should be scrutinized and a 
lateral examination obtained with an 
appropriate exposure to demonstrate the 
posterior elements. One is then able to 
confirm the presence of a transverse frac- 
ture. 

Characteristicallv, there is minimal com- 
pression of the vertebral body. When 





present, it involves the anterior superior 
aspect (Fig. 3, Æ and B). Neither is there 
any degree of lateral displacement or ro- 
tation of the fracture fragments. Anterior 
displacement of the superior vertebral 
body or the superior fragment 1s unusual. 
When present, it is commonly associated 
with an injury to the spinal cord or cauda 
equina. 
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Fic. 5. Case v. (4) A unique case with transverse fractures of both L3 and L4 («C»). The pedicles, lamina 
and transverse processes are involved at both levels. The separation is more marked at L3. (B) Tracing 
demonstrating the transverse fracture of the vertebral bodies at both levels. 
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DISCUSSION 


No author attempts to discredit the seat 
belt or imply that more injuries are created 
than prevented by its use. The best esti- 
mate, given by Tourin and Garrett,!” is 
that fatal and severe injuries are reduced 
by about 35 per cent through the use of the 
seat belt. For the most part, the internal 
injuries associated with their use are not 
unique, but are encountered in all forms of 
blunt abdominal trauma. 

The phrase “Seat Belt Syndrome" was 
first coined by Garrett and Braunstein! 
in 1962. It designates those injuries fre- 
quently encountered in individuals injured 
while wearing a lap-type seat belt.* Typi- 
cally, the individual affected 1s a passenger, 
either in the front or back seat, and is 1n- 
volved in a head-on collision resulting in 
sudden deceleration at impact. The impact 
speed frequently exceeds 50 miles per hour. 
The syndrome consists of one or more of 
the following injuries: transverse abrasions 
of the lower anterior abdominal wall out- 
lining the position of the seat belt at the 
time of impact; ruptures of the anterior 
abdominal wall musculature; longitudinal 
lacerations of the small bowel," particularly 
on the antimesenteric border of the jejunum 
and ileum; tears of the mesentery;!! rup- 
tures of the 2nd or 3rd portion of the duo- 
denum, spleen, or pancreas; injuries to the 
cauda equina or spinal cord; and trans- 
verse fractures of the lumbar spine. Rup- 
ture of the gravid uterus has been reported.’ 
A peculiar circumferential avulsion of the 
outer layers of the sigmoid colon leaving 
the mucosa intact has been described.'? 

The treatment of transverse fractures 
varies with the amount of separation of the 
fracture fragments. If there is no associated 
abdominal injury, treatment in a hyper- 
extension cast 1s adequate in most cases. 
Occasionally, an open reduction and stabil- 
ization is deemed necessary. 


SUMMARY 
Chance first described the transverse 
fracture of the spine in 1948. They were 
rarely encountered before the general use 
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of the lap-type seat belt. The fracture is 
created by an acute flexion of the body over 
or against some object which serves as a 
fulcrum. This mechanism creates ruptures 
of the posterior ligaments, fractures of the 
posterior bony elements or some combina- 
tion of both. 

The roentgenographic features of various 
combinations of injuries are presented. The 
importance of their recognition and the 
appearance of these injuries on the antero- 
posterior roentgenogram are stressed. 

The author’s experience with 6 fractures 
in § patients 1s reviewed. 

The “Seat Belt Syndrome" is discussed. 
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BRAIN SCANNING-IS IT BECOMING 


UNNECESSARILY 


OUR or five years ago a 4-view brain 

scan (anterior, posterior, and both la- 
teral views) would have been routine in 
most large centers. The tracer used would 
probably have been pertechnetate 99m, 
and the accuracy of detection would have 
been about 85 per cent for brain tumors. 
Irradiation of the patient was low, and the 
examination time of 1/2 to 1 hour short 
enough to permit all referred patients ready 
admission to the daily schedule without un- 
due delay. With these credentials, the brain 
scan became a key screening procedure and 
occasionally ¢he study of diagnostic impact. 

Recently, newer tracers such as tech- 
netium ggm albumin, technetium 99m 
DTPA, and indium 113m DTPA have been 
suggested as alternatives. Nuclide dynamic 
studies (z.e., nonselective nuclide cerebral 
angiographies done on stationary detector 
systems) have been introduced; additional 
views such as vertex views, orbital views 
(frontal view with the chin extended), or 
special posterior fossa views have been des- 
cribed; and delayed scanning of up to 4 
hours has been advocated. With little effort 
such "progress" can push brain scanning 
beyond all practical limits. If, for example, 
we concede that virtually all nuclide com- 
parisons conclude that “both agents are 
better than either alone," and that all four 
of the examination procedures (dynamic, 
routine, adjunctive, and delayed scans) 
have some merit, then a two-tracer-four- 
variable brain scan (assuming about 1/2 
hour for each part of the study) will take 
four hours to complete; 7.e., only 3 patients 
can be examined per 12 hour day. Since 
many lesions are not visualized because 
they do not have a high enough uptake of 
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any routine nuclide regardless of circum- 
stances, 1t is clear that all of these maneu- 
vers will still fail to be diagnostic. No one 
as yet knows what the ultimate diagnostic 
possibilities are, but it is doubtful whether 
more than 9o per cent of all brain tumors 
can be detected with today's nuclides and 
equipment. In short, with a maximum of 
effort we can expect but a minimum gain. 
In fact, in many centers, the brain scanning 
time is now so long and the demand so 
great as to cause scheduling delays that 
could result in a decrease in the number of 
patients examined which might even negate 
the diagnostic improvement. 

There is no easy solution to this increas- 
ingly difficult problem, but I would like to 
present a philosophic approach that has 
helped us at the University of Chicago Hos- 
pitals as an example of what can be done. 
We have virtually abandoned the concept 
of a routine brain scan, and try instead to 
tailor each study to the individual case. Al- 
though we have gamma cameras, we do not 
obtain a nuclide angiogram on everyone, 
but tend to reserve this study for those sus- 
pected of a vascular problem (e.g., CVA, 
subdural hematoma, or A-V malformation). 
About 15 minutes after injection (we still 
use pertechnetate 99m), we try to get the 
"routine" 4 views on our ACRH brain scan- 
ner, (unless the patient is critically ill, 
when we use a camera to get the views that 
are possible without moving the patient 
from his hospital stretcher). At this point 
the scans are monitored. If there is a sus- 

! GOTTSCHALK, A., ABariE, J. D., Petasnick, J. P., Porcvw, 
R. E., Beck, R. N., and Cnuanrzsrox, D. B. ACRH brain scan- 
ner. Comparison between sensitivity and resolution based on a 


clinical evaluation. In: Medical Radioisotope Scintigraphy. Vol. 
II. IAEA, Vienna, 1968, pp. 563-575. 
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picious region, the necessary additional 
studies such as vertex or delayed views are 
obtained. In addition, since it is known that 
some lesions (especially metastases) are vis- 
ible only on delayed views, we may be gov- 
erned by the patient’s disease and symp- 
toms even though the examination 1s nor- 
mal up to that time. Even then, however, 
we may not do a "comprehensive" study, 
but only the study considered relevant. If 
a subject suspected of metastases, for ex- 
ample, has a right hemiparesis and a nor- 
mal 4-view study completed at 1 hour, and 
the delayed (3-4 hour) left lateral view is 
normal, we stop without obtaining the de- 
layed frontal, posterior and other lateral 
views. In short, the physician in charge 
makes appropriate selective medical judg- 
ments based on the examination as it un- 
folds before him in conjunction with the 
patient’s signs and symptoms. 

Clearly this approach depends upon the 
good judgment of the physician monitoring 
the study. Since this is a teaching hospital, 
most of our cases are monitored by resi- 
dents or junior staff members who may in 
fact overlook some aspect of the study ul- 
timately deemed desirable by supervisory 
staff at regular review. When this happens, 
we have no hesitation in recalling the pa- 
tient for a repeat examination. On occasion, 
this may even improve the study. A nu- 
clide angiography, for example, might be 
. done in posterior or lateral position because 
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the lesion has already been localized. The 
dose to the patient from an additional 10- 
12 m6 of pertechnetate 99m is low, and is 
quite comparable to recalling a patient for 
a repeat gastroduodenal examination. 

In conclusion, I firmly believe that 1t 1s 
no longer efficacious for the nuclear radio- 
logist to try to do "everything" on each 
brain examination. At the same time 1t is 
wrong to expect the technologist to decide 
which "routine" 1s to be followed. Brain 
scanning has reached a stage where selec- 
tive medical judgment is important, and 
each study should be planned and moni- 
tored by the physician. To do this effec- 
tively, a radiologist must be familiar with 
both his equipment and his patient. 

If provision is not made to adopt this 
"appropriate" rather than “complete” 
brain examination, the ever increasing de- 
mand will inundate the nuclear laboratory 
and seriously compromise the delivery of 
good radiologic health care. 


ALEXANDER GorrscHALK, M.D. 
President, Association of 
University Radiologists 


Department of Radiology (Section of Nuclear 
Medicine), The University of Chicago, and 
the Argonne Cancer Research Hospital 
(operated by the University of Chicago for 

the United States Atomic Energy Commission) 
950 East soth Street 

Chicago, Illinois 60637 
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JAMES ALLEN MEADOWS, SR., M.D. 
1884-1970 


N JUNE 3, 1970, Dr. James Allen 
Meadows, Sr. died of coronary artery 
disease at the age of 86 years. 

Dr. Meadows was born in 1884 in Quit- 
man, Mississippi. He moved to Birming- 
ham, Alabama, in 1905 to attend business 
school. Deciding to become a physician, he 


entered Mobile Medical College in 1910 and 
was graduated in 1912. Dr. Meadows in- 
terned at St. Vincent's Hospital, Birming- 
ham, Alabama, and then spent one year in 
pathology at Touro Infirmary, New Or- 
leans, Louisiana. In 1915 he went to Mayo 
Clinic to study Radiology under Dr. Russell 
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D. Carman. He returned to Birmingham 
and started his practice in radiology at St. 
Vincent's Hospital, being the first radiolo- 
gist in Alabama. He remained closely as- 
sociated with St. Vincent’s Hospital until 
his retirement at the age of 80. He served as 
Chief of Radiology for St. Vincent’s Hos- 
pital, South Highland’s Infirmary, High- 
land Baptist Hospital, West End Baptist 
Hospital, The Children’s Hospital and as 
Consultant in Radiology to the Crippled 
Children’s Clinic. He was the first radiol- 
ogist to offer services to the Jefferson 
County Antituberculosis Association. The 
first roentgen-ray therapy and cobalt 60 
teletherapy units in Alabama were in- 
stalled in his private office. 

Dr. Meadows was a Fellow in The Amer- 
ican College of Radiology, a member of the 
American Medical Association, Alabama 
State Medical Association, American Roent- 
gen Ray Society, The Radiological Society 
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of North America, The Jefferson County 
Medical Society, of which he was a former 
President of the Birmingham Surgical So- 
ciety, and the Birmingham Clinical Club. 

His practice is continued by his two sons, 
James Allen Meadows, Jr., and Edward 
Russell Meadows, and their associates. His 
daily trips to the office and hospitals to see 
his associates and friends will be missed by 
all. He befriended many in his quiet hum- 
ble way and was often consulted by other 
radiologists for advice and counsel. His en- 
thusiasm for progress never waned and he 
always encouraged his associates to try new 
equipment and ideas. 

Dr. Meadows is survived by his widow, 
Minna M. Meadows, two sons and a daugh- 
ter. 

James A. MeEapows, Jr., M.D. 
Epwanp R. Meapows, M.D. 
201 Medical Arts Building 
Birmingham, Alabama 35205 


Vou. tit No. 4 


IENTH INTER-AMERICAN CONGRESS 
OF RADIOLOGY 


HE Tenth Inter-American Congress of 

Radiology will be held at the San Je- 
ronimo-Hilton Hotel in San Juan, Puerto 
Rico, May 16-22, 1971. A detailed account 
of the attractive social activities, which 
have been arranged by President Victor A. 
Marcial, M.D.,and his untiring Committees 
on the occasion of this Congress, was given 
in the February 1971 issue of this JouRNAL 
(PP. 424-425). 

The following is a description of the main 
items of the outstanding Scientific Program. 
The day of Wednesday, May 19, 1971 was 
left free so that members of the Congress 
and their guests may have the unique op- 
portunity of visiting, in a pleasant tropical 
climate, the rare treasures of old and new 
San Juan and of witnessing the tremendous 
accomplishments that have been achieved. 


PRELIMINARY SCIENTIFIC 
PROGRAM 


I. RADIODIAGNOSIS 
Monday, May 17, 1971. 


Chairman: Dr. Jorge Ceballos, (Méjico) 

8:30 A.M.-I11:530 A.M. Radiology of Parasitic Di- 
seases 

11:30 A.M.-12:30 P.M. Proffered Papers 

Chairman: Dr. Elias G. Theros, (U.S.A.) 

1:30 P.M.-4:30 P.M. Radiology of Bone Diseases 

4:30 P.M.—-5:30 P.M. Proffered Papers 


Tuesday, May 16, 1971. 
Chairman: Dr. Clifton B. Harris, (U.S.A.) 


8:30 A.M.-11:30 A.M. Pediatric Radiology 
11:30 A.M.—-12:30 P.M. Proffered Papers 
Chairman: Dr. Manuel Viamonte, Jr., (U.S.A.) 

: 30 P.M.—4:30 P.M. Cardiovascular Radiology 
4:30 P.M.—5:30 P.M. Proffered Papers 


Thursday, May 20, 1971. 
Chairman: Dr. Juan M. Taveras, (U.S.A.) 


8:30 A.M.-I1:30 A.M. Neuroradiology 

11:30 A.M.-I2:30 P.M. Proffered Papers 

Chairman: Dr. Gonzálo Esguerra Gómez, (Colom- 
bia) 

1:30 P.M.-4:30 P.M. Radiology of the Gastrointes- 
tinal Tract . 

4:30 P.M.—5:30 P.M. Proffered Papers 


Friday, May 21, 1971. 


Chairman: Dr. Benjamin Felson, (U.S.A.) 

8:30 A.M.-11:30 A.M. Radiology of the Chest 

11:30 A.M.—-I2:30 P.M. Proffered Papers 

Chairman: Dr. Richard Freidenberg, (U.S.A.) 

I:30 P.M.—4:30 P.M. Radiology of the Genitourin- 
ary Tract 

4:30 P.M.—-5:30 P.M. Proffered Papers 


Saturday, May 22, 1971. 
Chairman: Dr. Lucy Frank Squire, (U.S.A.) 


9:30 A.M.-I12:00 A.M. Education in Radiology 


II. RADIOTHERAPY 
Monday, May 17, 1971. 


8:30 A.M.-11:00 A.M. Proffered Papers 
I I :00 A.M.-12:30 P.M. Optimal Radiation Therapy 
of Carcinoma of the Cervix-Symposium 
Dr. José Noriega Limón, Presiding 
Dr. Gilbert H. Fletcher, Dr. Francisco Tenorio, 
Dr. Fernando Bloedorn, Dr. Jorge Carranza, 
Dr. Antonio Bosch 
12:30 P.M.-1:00 P.M. Electron Therapy of Cancer- 
Lecture 
Dr. Norah duV. Tapley 
130 P.M.—4:00 P.M. Management of Pediatric Tu- 
mors- Panel 
Dr. G. D’Angio, Presiding 
Dr. Audrey Evans, Chemotherapy; Dr. David 
Baker, Pediatric Surgery; Dr. R. Devek 
Jenkin, Radiation Therapy 
4:00 P.M.—4:30 P.M. Computers in Radiation Ther- 
apy—Lecture 
Dr. William Powers 
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Tuesday, May 18, 1971. 


8:30 A.M.-I11:00 A.M. Proffered Papers 
II:0O A.M.-12:30 P.M. Interaction of Irradiation 
and Surgery in the Management of Head and 
Neck Cancer—Symposium 
Dr. William Powers, Presiding 
Dr. Morris Wizenberg, Dr. Luis Vallecillo, Dr. 
Frank Hendrickson 
12:30 P.M.-1:00 P.M. Radiotherapy in the Man- 
agement of Urinary Tract Tumors—Lecture 
Dr. Juan A. del Regato 
2:30 P.M.-4:00 P.M. Management of Hodgkin’s 
Disease—Symposium 
Dr. Ralph Johnson, Presiding 
Dr. Henry Kaplan, Dr. John Ultmann, Dr. 
Thomas Frei 
4:00 P.M.—4:30 P.M. Split-Course Radiation Ther- 
apy of Cancer- Lecture 


Dr. Victor A. Marcial 


955 


856 


Thursday, May 20, 1971. 


8:30 A.M.-I1:00 A.M. Proffered Papers 
11:00 A.M.-12:50 P.M. Irradiation Combined with 
Chemical Agents in the Treatment of Cancer- 
Symposium 
Dr. Raúl Vera, Presiding 
Dr. John Ultmann, Dr. Robert Lindberg, Dr. 
Morton Kligerman, Dr. Simon Kramer 
12:30 P.M.-1 :00 P.M. The Role of Radiation Ther- 
apy in the Curative Management of Carcinoma 
of the Breast-Lecture 
Dr. Gilbert H. Fletcher 
2:30 P.M.-4:00 P.M. Radiobiology for Radiation 
Therapists-$ymposium 
Dr. Herman Suit, Presiding 
Dr. John F. Fowler, Dr. Eric Hall, Dr. Rodney 
Withers 
4:00 P.M.-4:30 P.M. Status of Oxygen As an Ad- 
juvant to Radiotherapy of Cancer—Lecture 


Dr. William Rider 
Friday, May 21, 1971. 


8:30 A.M.-II :00 A.M. Proffered Papers 
11:00 A.M.-I2:30 P.M. Anoxia in Radiotherapy- 
Symposium 
Dr. Herman Suit, Presiding 
Dr. Rodney Withers, Dr. Eric Hall, Dr. Richard 
Steckel 
12:30 P.M.-I:00 P.M. Neutron Therapy of Cancer- 
Lecture 
Dr. Jack Fowler 
2:30 P.M.—4:00 P.M. Upper Abdominal Irradiation- 
Symposium 
Dr. Philip Rubin, Presiding 
Dr. Luther Brady, Dr. Julian Bloom, Dr. Mel- 
vin Griem 


Saturday, May 22, 19717. 


g:00 A.M.—12:30 P.M. Proffered Papers 


Tenth Inter-American Congress 


APRIL, 1971 
12:30 P.M. Closing Ceremony 


III, NUCLEAR MEDICINE 
Monday, May 17, 1971. 


8:30 A.M.-10:00 A.M. Thyroid-Pane/ 
Dr. W. Beierwaltes, Dr. W. Blahd, Dr. H. M. 
Forcher, Dr. E. Otero Ruiz 
1O:1§ A.M.—1:00 P.M. Proffered Papers 
2:30 P.M.-4:00 P.M. Renal Function—Refresher 
Course 


Dr. M. D. Blaufox 


Tuesday, May 18, 1971. 


8:30 A.M.-10:00 A.M. Lung Scanning—Pane/ 
Dr. H. N. Wagner, Dr. A. Gottschalk, Dr. V. 
Lépez-Manjano 
10:15 A.M.—12:30 P.M. Proffered Papers 
2:00 P.M.-2:30 P.M. Treatment of Hyperthyroid- 
ism with P3—Lecture 
Dr. W. Beierwaltes 
145 P.M.—3:15 P.M. Clinical Applications of the 
Whole-Body Counter—Lecture 
Dr. W. Blahd 


3:30 P.M.-5:00 P.M. Proffered Papers 
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8:30 A.M.—-10:00 A.M. Scanning of Brain and Sub- 
arachnoid Spaces—Pane/ 
Dr. A. Gottschalk, Dr. D. E. Kuhl, Dr. H. N. 

Wagner, Dr. E. J. Touya 

10:15 A.M.-12:30 P.M. Proffered Papers 

2:00 P.M.—2:30 P.M. Current Trends in Nuclear 
Medicine—Lecture 
Dr. W. Beierwaltes 

2:45 P.M.—3:15 P.M. Tomoscanning-Lecture 
Dr. D. E. Kuhl 

3:30 P.M.—4:30 P.M. Proffered Papers 
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NATIONAL COUNCIL ON RADIATION PROTECTION 
AND MEASUREMENTS (NCRP) 


REPORT ON BASIC RADIATION PROTECTION CRITERIA 


T publication of new radiation pro- 
tection standards was announced on 
January 26, 1971 by the National Council 
on Radiation Protection and Measure- 
ments (NCRP). NCRP Report No. 3ọ, 
Basic Radiation Protection Criteria, was re- 
leased at a Press Conference held in Wash- 
ington, D. C. 

The new report represents a revision and 
modernization of radiation protection stan- 
dards formulated by the NCRP in 1954 and 
revised in 1957 and 1958. At the time of the 
last revision the NCRP undertook a con- 
tinuing review of the whole state of knowl- 
edge of the effects of ionizing radiation on 
man, especially in respect to its influence 
on radiation exposure for the population 
and standards for occupational conditions. 
The new report represents the end product 
of this review. 

The new report evidences the Council's 
recognition that a comprehensive theory 
of radiation protection is not possible at 
this time but that the present body of in- 
formation can be used to support a reason- 
able, generalized system of protection stan- 
dards. l'he recommendations set out in the 
report constitute the Council's attempt to 
formulate such a system. The report repre- 
sents the Council's contribution to the in- 
formed public review process believed to be 
necessary before public understanding and 
approbation of any radiation protection 
standards are possible. 

The basic radiation protection criteria 
set out in the report are intended for 3 
areas of application: (1) to provide a con- 
temporary and more or less uniform frame- 
work for more detailed recommendations 


of the various NCRP scientific committees 
that deal with specific aspects of protection; 
(2) in conjunction with reports of other 
NCRP scientific committees, to provide 
guidance in radiation protection to all con- 
cerned legislative bodies, governmental 
agencies, practitioners of the healing arts 
and their technical associates, all branches 
of the nuclear industry, and laboratories, 
universities, their staffs and students; and 
(3) to contribute to the public understand- 
ing of the prudent use of radiation as a 
beneficial agent, although some slight risk 
may be associated with it. 

Report No. 39 is divided into two parts: 
Part I, Background and Supporting Ma- 
terial; and Part II, Radiation Protection 
Standards. 

Part I includes chapters on radiation and 
man, radiation exposure conditions that 
may require consideration, basic biological 
factors, specific radiation effects and man- 
ifestations of overexposure in adults. 

Part II includes chapters on bases for 
radiation protection standards, specific 
protection concepts or standards, and dose 
limiting recommendations and guidance for 
special cases. 

The new report was placed on sale by 
NCRP Publications immediately after its 
release. Individuals already on the NCRP 
Publications Standing Order List will re- 
ceive copies of the new report automatically 
and be invoiced for their order. Others may 
purchase copies of NCRP Report No. 39, 
Basic Radiation Protection Criteria from 
NCRP Publications, P.O. Box 4867, Wash- 
ington, D. C. 20008. 
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THE AMERICAN BOARD OF RADIOLOGY 
Special Notice Regarding Change in 
Training Requirements 

In line with the action taken by the 
American Medical Association to phase out 
the freestanding internship by July 1, 1975, 
The American Board of Radiology an- 
nounces the following change in its training 
requirements. 

Candidates beginning their training in 
Radiology or one of its branches after June 
30, 1971 will be required to have 4 years of 
approved postgraduate training. Three of 
these years must have been spent in a De- 
partment of Radiology approved by the 
Residency Review Committee for Radiol- 
ogy, representing The American Board of 
Radiology and the Council on Medical 
Education of the American Medical Asso- 
ciation, as competent to provide satisfac- 
tory training, in Radiology or in one of its 
branches. The fourth year may be spent in 
similar training, in an approved internship, 
or in an approved residency in another 
specialty, and it may precede, follow or be 
interspersed with the training in Radiology. 

'This means that a candidate may be cer- 
tified within 4 vears after receiving his 
M.D. degree or its equivalent. A candidate 
who fulfills these requirements will be eli- 
gible for the written examination 3 years 
after graduation from medical school and, 
if he passes that examination, will be eli- 
gible for the oral examination 4 years after 
graduation, 

CHEST RADIOLOGY POSTGRADUATE 
COURSE 
Albert Einstein College of Medicine 


The Department of Radiology of the Al- 
bert Einstein College of Medicine, Bronx, 
New York, will sponsor a Postgraduate 
Course in Chest Radiology from May 17 to 
May 21, 1971. 

It is intended for radiologists and other 
physicians interested in diseases of the 
chest, and will include a review of present 


APRIL, 1971 


ITEMS 


day concepts of radiology of the respiratory 
tract. Film interpretation panels will em- 
phasize the approach to diagnostic prob- 
lems. 

For further information, please contact 
Dr. Milton Elkin, Professor and Chairman, 
Radiology, Albert Einstein College of Med- 
icine, Bronx, New York 10461. 





SHORT COURSE ON LASER SAFETY 
University of Cincinnati 


The Medical Laser Laboratory and the 
office of Continuing Medical Education 
(CONMED) of the University of Cincin- 
nati announces a special “Short Course" on 
safe laser use, so vitally needed today by 
those using lasers in the military, scientific, 
governmental, industrial, and medical 
fields, to be held August 2-6, 1971. 

For further information please contact 
Mr. R. J. Rockwell, Course Director, Laser 
Laboratory, Children's Hospital Research 
Foundation, Cincinnati, Ohio 45229. 


SEVENTH NATIONAL CANCER 
CONFERENCE 

The National Cancer Conferences are 
held every 4 years to bring cancer research 
workers and clinicians together to learn of 
the progress made in the management of 
cancer and to assess the needs in the control 
of cancer. 

The Seventh National Cancer Confer- 
ence sponsored by the American Cancer 
Society and the National Cancer Institute 
will be held at the Biltmore Hotel, Los An- 
geles, California, September 27-29, 1972. 

All members of the medical and related 
professions, research investigators and med- 
ical students are invited to attend this Con- 
ference. There is no registration fee. Pre- 
registration is requested. 

For further information please write to 
Sidney L. Arje, M.D., Coordinator, Sev- 
enth National Cancer Conference, c/o 
American Cancer Society, 21g East 42nd 
Street, New York, New York 10017. 
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DICTIONNAIRE FRANÇAIS DE MÉDECINE ET DE Bi- 
OLOGIE. En quatre volumes. Volume I: A—D. By 
A. Manuila, L. Manuila, M. Nicole and H. Lam- 
bert; with the collaboration of J. Hureau (anato- 
mie), J. Polonovski (chimie biologique), and 350 
specialists. Preface by M. G. Candau, Directeur 
général de l'Organisation mondiale de la Santé. 
Publication dates of the 4 volumes: I. October 
1970; IL. April 1971; III. October 1971; and IV. 
First Semester, 1972. Cloth. Pp. 865. Price: by 
subscription. Before October 31, 1970 the sub- 
scription for the 4 volumes was fixed at 1,000 F., 
after that date, the subscriber will be informed of 
the new terms and will receive the volume(s) which 
appeared previously. Masson & Cie, 120 Boule- 
vard Saint-Germain, Paris 6, France, 1970. 


MEASUREMENT OF CARDIAC CHAMBER VOLUMES AND 


Dimensions py RADIOGRAPHIC METHODS: A METH- 
ODOLOGICAL STUDY WITH SOME PHYSIOLOGICAL 
APPLICATIONS. By Erik Carlsson, Department of 
Radiology and the Cardiovascular Research In- 
stitute, University of California, San Francisco, 
Calif. Paper. Pp. 24, with many illustrations. 
Price, 23.00. University of California Printing De- 
partment, Berkeley, Calif., 1970. 

IxTRAOSSEOUS SpinaL Venocrapuy. By Heinzgeorg 
Vogelsang, Head, Department of Neurology, The 
Clinical. Centre, Lemgo/Lippe; and Lecturer in 
Clinical Neuroradiology, Justus Liebig University, 
Giessen, l'ederal Republic of Germany. Cloth. Pp. 
117, with many figures. Price, $14.00. Excerpta 
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Medica, Amsterdam. Exclusive U. S. agents, Wil- 
liams & Wilkins Company, Baltimore, Md. 21202, 
1970. 


Lare Errecrs or Rapiation. Proceedings of the Collo- 


quium held at the Center for Continuing Education, 
The University of Chicago, Chicago, HL, May, 
1969. Edited by R. J. M. Fry and Douglas Grahn, 
Biological and Medical Research Division, Ar- 
gonne National Laboratory, Argonne, Hl; and 
Melvin L. Griem and John H. Rust, Department 
of Radiology, The University of Chicago, Chicago, 
Ill. Paper. Pp. 298, with some figures. Price, $10.95. 
Van Nostrand Reinhold Company, Division. of 
Litton Educational Publishing Inc., 450 West 33rd 
Street, New York, N. Y. 10001, 1970. 


Diagnostic Rapij0GRAPHY: A MANUAL ror RADIO- 


Logic Trecunotocists. By Glenda J. Bryan, 
M.S.R., Superintendent Radiographer, Bristol 
Royal Infirmary, Bristol, England. Cloth. Pp. 
290, with some figures. Price, $12.50. E. & S. Liv- 
ingstone, Edinburgh. Exclusive U. S. agents, Wil. 
liams & Wilkins Company, Baltimore, Md. 21202, 
1970. 

CHEMIE-PHYSIOLOGIE- 
Kurik. By Dozent. Dr. Med. Habil. Reinhard 
Barke, Leiter der Róntgendiagnostischen Abteil- 
ung der Radiologischen Klinik. der. Karl-Marx 
Universitat, Leipzig. Cloth. Pp. 290, with some 
figures and tables. Price, GM-48.60. VEB Georg 
Thieme Leipzig, Abstazabteilung, DDR-69 Jena, 
Villengang 2, 197 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN Roentcen Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Sheraton Hotel, 
Boston, Mass., September 28-October 1, 1971. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Jerome M. Vaeth, Saroni Tumor Institute, 
1600 Divisadero St., San Francisco, Calif. 94115. Annual 
meeting: Mexico City, Mexico, March 15-18, 1971. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Il., November 28-December 3, 
1971. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: St. Louis, Mo., 
Chase-Park Hotel, March 3o-April 3, 1971. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga., 30322. Annual meeting: Atlantic City, 
N. J., June 20-24, 1971. 

AMERICAN Boanp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. ssgor. 

Oral examinations will be held in the following cities 
during the next 2 years: Bal Harbour, Fla., June 7-11, 
1971, Americana Hotel; Dallas, Tex., Dec. 6-10, 1971, 
Statler-Hilton Hotel; Washington, D.C., June 2-9, 1972, 
Washington-Hilton Hotel; and Atlanta, Ga., Dec. 4-8 
1972, Sheraton. Biltmore Hotel. 

Written examinations are scheduled in June of each 
year in 13 large centers, and applications must be re- 
ceived in the Board Office before Sept. 30 of the year 
preceding the one in which the candidate wishes to be 
examined. The written examinations this year will be 
held on June 19, 1971. 

Deadline for filing applications for any examination 
in 1972 1s September 30, 1971. 

AMERICAN ÁssoCIATION OF Puysicists iN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical College, 
230 N. Broad St., Philadelphia, Pa. 19102. Annual 
meeting to be announced. 

AMERICAN SocIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 

AMERICAN Iwstirure or ULTRASOUND IN MEDICINE 
Secretary, F. J. Fry, M.Sc., Bioacoustics Lab., University 
of Illinois, Urbana, Ill. 

AMERICAN Society oF NEURORADIOLOGY 
Secretary-Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N, Y. 
14215. 

THIRTEENTH INTERNATIONAL Concress or RADIOLOGY 
Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTH INTER-AMERICAN Concress or RApioLoGY 
Counselor for the United States, Dr. Manuel Viamonte, 
Jr., University of Miami School of Medicine, Jackson 
Memorial Hospital, Miami Fla. 33136. 

President, Dr. Victor A. Marcial, Puerto Rico Nuclear 
Center, Caparra Heights Station, San Juan, Puerto Rico 
00935. 

Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 

Inrer-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos- 
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pital, 2215 North Cascade Ave., Colorado Springs, Colo. 
80907. 

SECOND CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RabDioLocy, 

President, Professor Dr. J. R. von Ronnen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, c/o Holland Organizing Centre, 16 Lange 
Voorhout, The Hague, The Netherlands. Congress 
Meeting: Amsterdam, The Netherlands, June 14-18, 
1971. 

First ASIAN AND OcEANIAN ConGress or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. Meeting: Melbourne, Aus. 
tralia, Nov. 22-26, 1971. 

ALABAMA CHAPTER or ACR 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 35205. Meets time and place of Ala. 
bama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska, Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, Dr. Irwin M. Freundlich, Depart- 
ment of Radiology, Thomas Jefferson University Hospital, 
Philadelphia, Penn. 19107. Annual Meeting: Sheraton- 
Deauville Hotel, Atlantic City, N. J., June 20, 1971. 

Arizona RapioLocGicAL Socigrv, CHAPTER or AC 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

ARKANSAS CHAPTER oF ACR 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. ot 
Arkansas Medical Center, Little Rock, Ark. 72201. Meets 
twice annually, the Spring Meeting being in conjunction 
with and at the place of the State Medical Association. 

ASSOCIATION oF Universiry RADIOLOGISTS 
Secretary- Treasurer, Dr. Elliott C. Lasser, University 
Hospital of San Diego County, San Diego, Calif. 92103. 
Annual Meeting: Durham, N. C., May 13-15, 1971, with 
the Duke University and University of North Carolina 
Radiology Departments serving, as co-hosts. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets on four Thursday eve- 
nings during the academic year at a time announced in 
early September of each year, at thè Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 

BAVARIAN-AMERICAN Raprorocic Society 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York, 
N. Y, Meets quarterly. 

BrockrEy Rapio.ocicat Socrery 
Secretary-Treasurer, Dr. R, John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

BruEGRAss RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40:04. The 
Society meets once each month during the school vear. 

Bronx RapioLocicaL Sociery, New York STATE, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. Leon J, Corbin, 1369 Rosedale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year, 

BnookLYN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kenneth B. Robinson, 301 E 
7:th St., Apt. 11-A, New York, N.Y. too21. Meets first 
Thursday of each month, October through June. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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BurrALo RapioLocIcaL Society 
Secretary, Dr. Glen M. Ebersole, 40; Spring St., James- 
town, N.Y. 14701. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CaLiroRNIA RapioLocicAL Society, CALIFORNIA CHAPTER 
of ACR 
Secretary-Treasurer, Dr. John L. Gwinn, Childrens Hos- 
pital of Los Angeles, P.O, Box 54700, Los Angeles, Calif. 
90054. 

CATAWBA VaLLEy RapioLocicaL Sociery 
Secretary, Dr. Emmett R. White, P. O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology. Valdese General Hosp., Valdese, N. Cat 
12130 P.M. 

CewiraL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month 
October through May. 

CENTRAL Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. James V. Blazek, 2:86 Lane Rd., Colum- 
bus, Ohio 43220. Meets second Thursday in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

CHICAGO RogNTGEN SOCIETY 
Secretary-Treasurer, Dr. Wiliam T. Moss, 250 E. Supe- 
rior St., Chicago, Hl. 60611. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
P.M. on fourth Monday of October, November, January, 
February, March and April. 

CorLoRADOo RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Marvin L. Daves, Univ. of Colorado 
Medical Center, 4200 E. Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Connecticut Vattey RaptorLocic Sociery 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St, 
Springfield, Mass. Meets in April and October. 

DavLAs-Fonr Worth RADIOLOGICAL SOCIETY 
Seeretary- Treasurer, Dr. Fred H. Dunn, £940 Forest Park 
Rd., Suite ror, Dallas, Tex. 75235. Meets the 3rd Monday 
of every month at 6:30 PM., at the Cibola Inn, Arling- 
ton, Tex. 

DELAWARE CHAPrER or ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 
Center, Wilmington, Del. 19899. 

East Bay RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John C. Osmer, 20103 Lake 
Chabot Rd., Castro Valley, Calif. 94246. Meets first 
Thursday each month, Oct. through May, at University 
Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in Januarv and September. 

FLoniDA RApi0L0GiCAL Society, Cuaprer or ACR 
Secretary, Dr. Wm. F. Lindsey, 1215 Hodges Dr., 
Tallahassee, Fla. 32303. Meets twice annually, in the 
spring with theannualStateSociety Meetingandin the fall. 

FLoniDA West Coast Rapiotocicat Society 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

Georgia Rapio.oaicar Society, Cuaprer or ACR 
Secretary, Dr. Walker Harris, The Medical Center, 
Columbus, Ga. 31902. Meets in spring and fall at Annual 
State Society Meeting. 

GREATER CINCINNATI RADIOLOGIOAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LoursviLLE RADIOLOGICAL SOCIETY 
Seeretary- Treasurer, Dr. L. D. LeNeave, 315 E. Broad. 
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way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. John Kathe, North Shore Hos. 
pital, Miami, Fla. 33150, Meets monthly, third Wednes. 
day at 8:00 P.M. at various member hospitals, Miami, Fla. 

GREATER Sr. Lours Society or RADIOLOGISTS 
Secretary- Treasurer, Dr. Roland P, Ernst, 3720 Wash. 
ington Ave., St. Louis, Mo. 63108. 

Hawar RapiorooicAL Socigrv, CHAPTER or ACR 
Secretary Treasurer, Dr. Ghim L. Yeoh, Prof. Center 
Bldg., 1481 5. King St., Honolulu, Hawaii 96814. Meets 
third Monday of each month at 7:30 P.M. 

Heatty Puvsics Society 
Secretary John H. Pingel. Argonne National Laboratory, 
9700 S. Cass Ave., Argonne, Ill. 60439. Annual Meeting: 
Waldorf Astoria Hotel, New York City, July 11-15, 
1971. 

Houston RADIOLOGICAL Society 
Secretary, Dr. Kenneth M. Jensen, 1615 St. Joseph Prof. 
Bldg., Houston, Texas 77002. Meets fourth Monday of 
each month, except June, July, August and December, at 
6:00 P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025 

Ipano Stare RapioLocicaL Socierv, CHAPTER or ACR 
Secretary, Dr. Hugh P. Smith, Jr, 130 E. Bannock, 
Boise, Id. 83702. Meets in the spring and fall. 

IruiNois RapioLocicAL Society, Inc., CHAPTER or ACR 
Secretary, Dr. Jack L. Melamed, 1230 Sunset Rd. 
Winnetka, Ill. 60095. Meets in the spring and fall. 

IupiaNA RogNTGEN Society, Inc., CuaPTER or ACR 
Secretary, Dr. Dale B. Parshall, Elkhart General Hos- 
pital, P.O. Box 1329, Elkhart, Ind. 46514. 

lowa RaproLocicaL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RapioLocIcaL Socigrv, CHAPTER or ACR 
Secretary- Treasurer, Dr. Wm, R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr, Joan R. Hale, 402 Heyburn 
Bldg. Louisville, Ky. 40202. Meets in April and Sep- 
tember. 

KiNos Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 3o, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L, Atkins, 1200 Stewart Ave.. 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry T. Vanley, St. Mary's Long Beach 
Hospital, Long Beach, Calif. 90083. Meets second Wed. 
nesday of month in September, November, January, 
April and June at Los Angeles County Medical Associa- 
tion Building, Los Angeles, Calif, 

Lovurstana-Texas Guir Coast RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701 

Marine Rapro.tocicar Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology De- 
partment, St. Mary's General Hospital, Lewiston, Maine 
04240. Meets in June, September, December and April. 

ManvLAND RaproLocicaL Socigry, CHAPTER or ACR 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 

Massacuusetrs RADIOLOGICAL Society, Cuaprer or ACR 
Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130 
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Mempuis RoENTGEN SocigTY 
Secretary- Treasurer, Dr. Webster Riggs, Jr., The Uni. 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter F. Chandler Bldg., 86: Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 

Miami VaLLey RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 p.m. at Miami Valley 
Hospital, Dayton, Ohio. 

Micuican RaproLocicAL Society, CHAPTER or ACR 
Secretary, Dr. David P. Corbett. Harper Hospital. De- 
troit, Mich, 48201. Meets monthly, first Thursday, Octo. 
ber through May, at David Whitney House, toto Antie- 
tam, at 6: 30 P.M. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

Mitwavukee Roentcen Ray Society 
Secretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
fourth Monday, October through May, at University Club. 

Minnesota RabroLoGicAL Sociery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen. 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

P aia STATE RapioLocicAL Soctery, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Ottis G. Ball, 53:6 Balmoral 
Drive, Jackson, Miss. 39211. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 P.M, 

Missovni Raprovocicat Socigrv, CHAPTER or ACR 
Secretary- Treasurer, Dr. Arthur A. Porporis, 100 N., 
Euclid Ave., St. Louis, Mo. 63108. 

Montana RapnrorocicAr Society, CuarrER or ACR 
Secretary, Dr. Jon A. Anderson, Doctor's Building, 
1231 N. 29th Street, Billings, Mont. s9101. 

NEBRASKA CHAPTER or ACR 
Secretary-Treasurer, Dr. N, Patrick Kenney, 3618 S. 
itgth Ave., Omaha, Nebr. 68144. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

Nevapba RapioLocicar Society, CuAPTER or ACR 
Secretary, Dr. Harris W. Knudson, 2020 W. Charleston 
Blvd., Las Vegas, Nev. 89102. 

New ENctLAND Roentcen Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M. 

New Hampsuire Roentcen Ray Society, CHAPTER or 
ACR 
Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times yearly. 

New Mexico Soctgery or Rapiotocisrs CHAPTER or ACR 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New York RoentGen Society 
Secretary-Treasurer, Dr. Samuel H. Madell, 1. E. 82nd St., 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P.M. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York, April 29-May 1, 1971. Further information may 
be obtained from Dr. Albert A. Dunn, Roosevelt Hosp., 
New York, N. Y. 10019. 

New York Strate CHAPTER Qr ACR 
Secretary-Treasurer, Dr. John J. Magovern, £20 Frank. 
lin Ave., Garden City, N. Y. 11<3o. 

Norty CanoLINA Cuaprer or ACR. 

Secretary- Treasurer, Dr. James F. Martin, 300 S. Haw. 
thorne Road, Winston-Salem, N. C. 27103. 

NoznrH Dakora Rapiotocicat Society, CHAPTER or ACR 

Secretary, Dr. Marshall Landa, 1702 13th St, So, 
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Fargo, N, D. 58102. Meets at time of State Medical As. 
sociation meeting. Other meetings arranged on call of 
the President. 

Nortu Fiorina RapioLocicaL Sociery 
Secretary, Dr. John W. Morris, IHH., Department of 
Radiology, Halifax District Hospital, Daytona Beach, 
Fla. 32015. Meets quarterly in March, June, September 
and December. 

NORTHEASTERN New York Rapro.ocicat Society 
Secretary, Dr. Barbara Chick, Glens Falls Hospital, 
Glens Falls, N.Y. 12801. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sept., Nov., Jan., March and May at Aldo’s Restau- 
rant In Sacramento, 

NORTHWESTERN Onio Rapiotocical Society 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Ouro Stare RapioLocicAL Society, CHaprer or ACR 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 
Toledo, Ohio 43614. 

OKLAHOMA State RabroLocicAL SOCIETY, CHAPTER OF 
ACR 
Secretary, Dr. Richard B. Price, 204 Medical Tower 
Bldg., Oklahoma City, Okla, 73112. Meets in January, 
May and October, 

OranGe County RADIOLOGICAL SOCIETY 
Secretary, Dr, Edward I. Miller, 3o1 Newport Blvd., 
Newport Beach, Calif. 92660. Meets on fourth Tuesday 
of the month, excluding June, July, August, and De- 
cember, at the Orange County Medical Association Bldg., 
Orange, Calif. 

OnEGON State RabioLOoGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Gerlad L. Warnock, 11699 N. E. 
Glisan St, Portland, Ore. 97220. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

ORLEANS Partsy Rapiotocican Sociery 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric Nograwesr RabDioLocicAL Society 
Secretary- Treasurer, Dr. Robert S. Miller, 13743 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an. 
nually in Portland, Oregon, Seattle, Washington or 
Victoria or Vancouver, British Columbia, in early May. 

PENNsvLvaNIA RapioLocican Sociery, CHAPTER or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 1710«. 

PuitLíApELPHIA Roentcen Ray Society 
Secretary, Dr, C. Jules Rominger, Misericordia Hospital, 
s4th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at : r.m., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH RogNTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
z230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, October through June, at Park 
Schenley Restaurant. 

Rapiation Researcu Socrery 
Executive Secretary, Richard J. Burk, Jr. 4211 goth St., 
N.W., Washington, D. C. 20016. Annual Meeting: Bos. 
ton, Mass., May 9-13, 1971. 

RaproLoGiCcAL Socrery or Connecticut, Ine., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W, Scheer, 335 Cook 
Ave., Meriden, Conn. 06450, Meetings are held quarterly 

RADIOLOGICAL Society or GREATER CINCINNATI 
Secretary-Treasurer, Vr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY or Greater Kansas Crry 
Secretary, Dr. Ken C. Davidson, St. Luke's Hospital 
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of Kansas City, Kansas City, Mo. 84111. Meets ç 
. times a year on given dates. 

RapioLoGICAL Society or Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 
ADIOLOGICAL Society or LOUISIANA, CHAPTER or ACR 
Secretary, Dr. Ralph B. Bergerson, 154 Brockenbraugh 
Ct. Metairie, La. 70005, Meets semiannually during 
CLIE State Medical Society meeting and 6 months 
ater. 

RapioLocicat Society or NEw Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07206. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N, J. 

Kapio.ocicat Society or RHODE Istanp, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. John J. O'Brien, 292 Merry- 
mount Dr., Warwick, R.I. 02888, 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite 1, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY OF THE SrATE or New YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RaproLoGicAL Society 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicHMoND County RADIOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College of 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academv of Medicine. 

Rocky MovuwraiN Rapro.ocica. Socigry 
Secretary- Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver. Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 19-21, 1971. 

SAN ÁNTONIO-CiviLiAN-MiLrTARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teaching Hospital, 4502 Medical 
Drive, San Antonio, Texas. Meets third Wednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

SAN Dieco RapioLocicaL Society 
President-Secretary, Dr. James M. Lee, Scripps Clinic 
and Research Found., 476 Prospect St., La Jolla, Calif. 
92037. Meets first Wednesday of each month at the 
Town & Country Hotel. 

San Francisco RaprmoLoGicAL Society 
Secretary- Treasurer, Dr. James G. Moore, 20 Bridge Rd., 
kentfield, Calif. 94904. Meets quarterly at various hos- 
pitals (contact Secretary). 

SANTA Ciara County RapioLocicAL Society 
Secretary, Dr. Raymond L. Schwinn, 480 Monterey Ave., 
Los Gatos, Calif. 9s030. Meets monthly at the Santa 
Clara County Medical Association Bldg., 700 Empey 
Way, San Jose, Calif. 

Section on Raviotocy, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif, 

Section on RapioLocv, Mepicat Socigrv or THE Dis. 
TRICT OF CoLUMBIA 
Secretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 p.m. 

Section ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., r20 Medical Pro- 
fessional Bldg., San Antonio, Tex. 78212. 

Section on Rapto.ocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
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tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RapioLocicat CLuB 
Secretary, Dr. W. R. Harwell, 608 Travis St.,Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SociETY ror PepiaTRIC RapioLoGv 
Secretary, Dr. John L. Gwinn, Children's Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Sheraton Hotel, Boston, Mass., September 26-27, 1971. 

Society or NucLEAR MEDICINE 
Secretary, Dr. James J. Smith, 140 E. sath St., New 
York, N. Y. Administrative Officer, Mrs. Margaret Glos, 
211 E, 43rd St., New York, N. Y. 10017. Annual meet. 
ing: Los Angeles, Calif., June 26-]July 2, 1971. 

Sourn Bav RaproLocticAL SocrETY 
Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month. 

Sours Carona Raprotocicat Society, CHAPTER oF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Soutu Dakota RapioLocicAL Sociery, CHAPTER or ACR 
Secretary, Dr. Haakon O. Haugan, 716 Quincy St., Rapid 
City, S. D. 57701. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary- Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. gos02. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O, Box 7:44, Mobile, Ala. 36607. Sixteenth 
Annual Meeting: Grand Hotel, Point Clear, Ala., Jan. 
28-30, 1972. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNEssEE RapioLociCAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr, Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn. 38401. Meets an. 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas State RaAproLocicAL Society, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room 1:00, 1550 W, Rosedale St., Fort Worth, Tex. 
76104. Annual meeting at the Flagship Hotel on Pier, 
Galveston, Tex. 

Tus FLEICHNER SOCIETY 
Secretary-Treasurer, Eric N. C. Milne, M.B., Medical 
Sciences Bldg., University of Toronto, Ontario, Canada. 
Meets in Williamsburg, Va., at the Williamsburg Con- 
ference Center, in conjunction with a course on “Modern 
Trends in Roentgenology of the Chest,” sponsored by 
the Virginia Commonwealth University, Richmond, Va., 
March 14-18, 1971. 

TRr-SrATE RabpioLocicAL Sociery 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos. 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

University or MicuigaN. Department or ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor, Mich. 

Upper Pexinsura RapioLocicaL SociETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Srare RapioLocicaL Socigrv, CHAPTER or ACR 
Secretary-Treasurer, Dr, R. Newell Ford, St. Mark Hos- 
pital, 803 North 2nd West, Salt Lake City, Utah 84103. 
Meets fourth Wednesday in January, March, May, 
September and November at Holy Cross Hospital. 

Vermont RapioLoaicAL Soctery, CuaPrER or ACR 
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Secretary, Dr. Edward A. Kupic, Mary Fletcher Hosp., 
Burlington, Vt. 05401. 

VinciNiA CHAPTER of ACR 
Seeretary- Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. 

WasnuixcToN, D. C., CHaprer or ACR 
Secretary-Treasurer, Dr. Joan Wohlgemuth, 5021 Sem- 
inary Rd., Alexandria, Va. 22311. 

WASHINGTON State RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr. Paul S. Paulson, 1001 Broadway 
Seattle, Washington 98122. Meets quarterly. 

West VinGiNIA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. J. Dennis Kugel, 510-517 Med. 
Arts Bldg. Charleston, W. Va. 25301. Meets concurrently 
with annual meeting of West Virginia State Medical 
Society; other meetings arranged by program committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, N. Y. 10801. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin RapioLoaicAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Robert E. Douglas, 1209 S. 
Commercial St., Neenah, Wis. 54956. Meets twice a 
vear, May and September. 

Wyoming RapioLocicaL Sociery, Cuaprer or ACR 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RapioLocia 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica. 

Asociación DE RapióLocos pg CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RapioLoGÍA 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bidg., Santurce, Puerto Rico. 

SocigpAD pe RapioLocíA pg EL SALVADOR 
Secretary, Dr. Julio Astacio, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SocrepaD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9?. Calle A o-o:, Zona t, 
Guatemala. 

SocigbAD Mexicana DE Rapiorocía, A.C. 

Coahuila No. 35, México 7, D.F. 
Secretary-General, Dr. Octavio Toussaint Goribar. Meets 
first Monday of each month. 

SocigDAD Rapioiécica PANAMEÑA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department o: 
radiology of a local hospital chosen at preceding meeting. 

Soctepap RADi0LÓGICA DE Puerro Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, San- 
turce, Puerto Rico. Meets second Thursday of each 
month at 8:00 p.m. at the Puerto Rico Medica! Associa- 
tion Bldg. in San Juan. 


Brrrish COMMONWEALTH OF NATIONS 


Association oF RADIOLOGISTS OF THE PROVINCE or QUE- 
BEC 
Secretary, Dr. Pierre Archambault, Hépital Charle Le 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

BRITISH INSTITUTE or RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. 1, Focland. Meets monthly from October 
until May. 

CANADIAN Association oF PHYSICISTS, 
MeEpIcAL AND Brorocicar Puysics. 
Honorary Secretary Treasurer, Dr. R. G. Baker, Ontario 
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Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

Epmonron AND District RADIOLOGICAL Society 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facu.ty or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, W.C.2, England. Annual meeting, Ox- 
ford, England, July 2-3, 1971. 

Facutty or Raptotocists, ROYAL COLLEGE OF SURGEONS 
in IRELAND 
Registrar, Dr. H. O'Flanagan, F.R.C.P.L, D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

Secrion or RapioLocv or THE Rovar Socigrv or MEDI- 
cine (Conrinep to MEDICAL MEMBERS) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1, En- 
gland. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. F. Robert MacDonald, Associate 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 25, Que., Canada. Annual 
meeting: Palliser Hotel, Calgary, Alberta, March 15~19, 
1971. 

Montreal Rapio.ocicat Srupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada, Meets first Tuesday evening, 
October to April. 

Secrion or RaproLocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

Société CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Guy Duckett, 1385 est, rue Jean 
Talon, Montréal, P.Q., Canada. Meets every third Tues- 
day from October to April. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September, through May. 

CoLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W., Australia. 


SOUTH AMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Fral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Víctor A. Afiafios, Instituto de Radiologia, 
Urqiza 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe J300, Rosario. 

CoLécio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RaptoLocíA 
Secretary-General, Dr. Juan R. Heilbuth Pacheco, Santa 
Fe 1171, Buenos Aires, Meets first Wednesday evening, 
April through December. 

Sociepap BottviaNA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigaderio 
Luiz Antonio, 644, São Paulo, Brazil, Meets monthly on 
second Wednesday 4t 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, b44. 

SoctepabD CuiLena DE RADIOLOGÍA 
Secretary, Dr. Ricardo Cortez, Casilla, 13426 Santiago, 
Chile. Meets fourth Friday of each month. 
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SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Raül Fernández Angula, Calle 43 
No. 44-70 Barranquilla, Colombia. Meets last Thursday 
of each month, 

Sociepab Ecvaroriana DE Rapro.ocfa 
Secretary, Dr. Carlos Palau Jimenez, Casilla 4569, Guaya- 
quil, Ecuador. 

SOCIEDAD Paraguaya DE Rapro.ocia 
Secretary, Dr. Miguel Gonzalez Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SocriEDAD Peruana DE RADIOLOGIA 
Secretary-General, Dr. Julio Ormeño del Pino, Instituto de 
Radiología “Cayetano Heredia" Hospital Arzobispo 
Loayza, Lima, Perü. Meets monthly except during Janu- 
ary, February, and March. 

SOCIEDAD DE RADIOLOGIA DEL ÁTLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SocikEDAD DE RADIOLOGIA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco" J. Velar, Catamarca 
£61, Corrientes, Argentina. 

SOCIEDAD DE RaDIOLOGIA DE LA PLATA 
Secretary. Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SocrEDAD DE Raprotocfa, CaNcEkROLOGÍA y  FísicA 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Miguel A. Sica, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RoeNTGENOLOGÍA v MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SociEDAD SALTENA DE RaproLocfa y MEDICINA NUCLEAR 
Secretary, Dr. Mario A. Moya, Av. Sarmiento 536, Salta, 
Argentina. 

SocigeDAD VENEZOLANA DE RapioLocíA v Mepicina Nu. 
CLEAR 
Secretary-General, Dr. Modesto Rivero Gonzales, Apar- 
tado Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RONTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

Soci£ÉTÉ RovALE BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociETE EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
President, Dr. George Thomsen, Rigshospitalet (Uni- 
versity Hospital), Blegdamsvej 9, DK 2100 Copen- 
hagen, Denmark, Meets in Elseneur, Denmark, May 
12-16, 1971. 
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Permanent Secretary, Clément Fauré, Hépital des En- 
fants-Malades, 149, rue de Sèvres, Paris tse, France, 

Société Francaise D'ELECTRORADIOLOGIE MÉDICALE, 
and its branches: Soctéré pu Sup.Ovzsr, pu LITTORAL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DU 
NORD, DE L’OvEst, DE L'EST, ET p’ ALGER ET D'AFRIQUE 
pu Norb, Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8*, 
France. 

CesxostovenskA RapioLocickÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolát, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DeutscHeE RoNTGENGESELLSCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-Klinik, Gossler Str. 10, 34 Góttingen, 
Germany. 

SoctETÀ Iratrana DI RApioLocia MEDICA E DI MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano 
Torino, Italy. Meets annually. 

NEDERLANDSE VERENIGING voon RADIOLOGIE 
Secretary, Dr. C. B. A. J. Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E, Unnérus, M.D., Haga- 
lung- Tapiola, Havsvindsvagen 5 C., Finland. 

SociepaD EsríANoLA pe HRapioLocíA v ELecrroLocfa 
MÉDICAS Y DE MEDICINA NUCLEAR 
Secretary, Dr. D. José Bonnati, Villanueva, 11, Madrid 1, 
España, Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SCHWEIZERISCHE GESELLSCHAFT Für RADIOLOGIE UND 
NUKLEARMEDIZIN (Société Sursse DE RADIOLOGIE ET 
DE MÉDECINE NUCLÉAIRE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


INDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy 44, Constable Road, 
Madras-—23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
1 Diakarta, Indonesia 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. 


AFRICA 


ASSOCIATION oF RADIOLOGISTS or West AFRICA 
Honorary Secretary, Dr. S. B. Lagundoya, University 
College Hospital, Ibadan, Nigeria. Annual Conference: 
Feb. 5-6, 1971, Conference Centre, University of Ibadan, 
Ibadan, Nigeria. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr, Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 
NECK AND CHEST 


AMELUNG, D. Alcoholic cardiomyopathy. Ger- 
man Med. Monthly, Sept., 1970, 75, $15-520. 
(Address: Medizinische Klinik des Diakonis- 
senhauses Eltsabethenstift, Landgraf-Georg- 
Strasse 100, 61, Darmstadt, Germany.) 


The author reports 3 men who had consumed large 
amounts of alcohol, mainly in the form of beer, for 
many years. These men developed marked cardio- 
megaly with right and left heart failure and massive 
edema. The clinical picture of alcoholic cardiomy- 
opathy has a favorable prognosis if it 1s recognized 
early and the abuse of alcohol stopped. The possi- 
bility of alcoholic cardiomyopathy must be excluded, 
particularly in younger patients with heart disease 
of uncertain etiology. The picture of the beri-beri 
heart with predominantly right-sided cardiac failure 
and an increased cardiac output is seen much more 
rarely in the chronic alcoholic. It responds to vitamin 
Bı, whereas alcoholic cardiomyopathy responds to 
abstinence from alcohol, together with the usual 
therapeutic measures for cardiac failure (bed rest, 
salt-restricted diet, digitalis), usually with rapid re- 
versal of cardiac failure, especially in the earlv stages. 

The author also calls attention to the consumption 
of cobalt-containing beer which was first observed 
in the U. S. A. and Canada, and later in Belgium. 
Of 28 cases seen in Quebec in 1965, 20 died, 14 of the 
deaths occurring within 24 hours of admission to the 
hospital. In Omaha 30 out of 64 patients died. In- 
tensive Investigations to explain the remarkably 
high accumulation of cardiac deaths within a few 
months revealed that the disease was due to cobalt 
which had been added to the beer as a froth-stabilizer. 
The first cases of poisoning were seen 1 month after 
the introduction of the cobalt additive, and no fur- 
ther new cases occurred 1 month after the addition 
of cobalt had been stopped. The concentration of 
cobalt in the heart muscle tissue of patients who 
died was about 10 times normal. In the cases ob- 
served in Belgium the course was less severe: only 1 
of 24 patients died. It is possible that the more 
favorable course in Belgium was related to the higher 
protein intake of the patients; the Canadian patients 
had a relatively low protein intake. 

One remarkable feature in this special form of 
alcoholic cardiomyopathy was that the cobalt ex- 
erted its toxic effect only in conjunction with beer. 
Administration of cobalt alone, even in higher doses, 
had not hitherto been found to have any cardiotoxic 
effect. It was, therefore, suspected that alcohol ren- 
dered the heart muscle especially sensitive to the 
toxic effect of cobalt.—C. Peter Truog, M.D. 


Serres, J. J., Pens, P., BOURGEADE, A., and 
Lesquerre, C. Etude radiologique du pneu- 
momédiastin spontané chez l'enfant rougeo- 
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leux en milieu tropical. (Radiologic study of 

spontaneous pneumomediastinum in the 

child suffering from measles in the Tropics.) 

7. de radiol., d'électrol. et de méd. nucléaire, 

June-July, 1970, 57, 369-372. (From: Ser- 

vice d'Electroradiologie et Service des Ma- 

ladies Infectieuses, C.H.U. d’Abidjan, Cóte- 
d'Ivoire, Africa.) 

The report is based on 46 cases of spontaneous 
pneumomediastinum from a group of 3,000 children 
hving in the Tropics and hospitalized for measles. 
The main diseases causing spontaneous pneumo- 
mediastinum are: pulmonary tuberculosis, and acute 
and chronic pulmonary diseases, among which 
whooping cough and measles are frequently the 
responsible infections. 

The current explanation for the presence of air in 
the mediastinum is an alveolar rupture resulting 
from a disturbed airflow, or from coughing. The 
escaped air reaches the mediastinum via the peri- 
vascular tissue. An increased fragility of the alveolar 
wall due to the infectious process must be considered 
as an added reason for the greater occurrence of this 
complication in measles. 

The male children were the more frequently af. 
fected: 38 out of a total of 46 cases. Most of the 
cases (gi per cent) were under 3 years of age and 
poorly nourished. This complication occurred during 
the first days of the rash in 30 per cent of cases. In 
the others, it appeared during the desquamation 
phase. The highest incidence was found between 
the months of January and May, this being the 
warmest period of the year. 

The diagnosis was established clinically in 31 cases 
by the presence of subcutaneous emphysema above 
the sternum, and roentgenologically in 13 cases. Two 
cases were recognized at autopsy. 

Clinically, the cervicomediastinal emphysema ap- 
peared insidiously. However, 6 cases died on the very 
day of the detection of subcutaneous emphysema, 
although such a fatal outcome had not been expected 
from the clinical standpoint. 

Roentgenologic study. This study is important in 
order to establish the pneumomediastinum even 
when subcutaneous emphysema is clinically evident. 
The chest roentgenograms were taken in decubitus 
for greater facility. In decreasing order of frequency, 
the findings on the anteroposterior roentgenograms 
were as follows: unl- or bilateral mediastinal radio- 
lucent bands; a fine air crescent surrounding the 
aortic knob (in $ cases, it was the only roentgeno- 
logic localization); fasciculation of the main vessels 
of the cardiac base by peripheral contrast air; a 
line or band of air along the left lateral border of the 
descending aorta, which is prolonged under the di- 
aphragm and creates a retropneumoperitoneum; and 
a small collection of air at the cardiac apex. 

In 11 cases, lateral roentgenograms were also ob- 
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tained. In all these cases the retrosternal radiolucent 
triangle (spinnaker sail) and the increased triangular 
radiolucency in the lower retrocardiac area were 
demonstrated. 

The lung fields showed the usual changes observed 
in measles: prominent hili and increased broncho- 
vascular markings in the bases. In 16 cases, bilateral 
opaque nodules or bronchopneumonic infiltrates were 
observed. In 12 cases, diffuse emphysema was asso- 
ciated and 2 cases showed bullous emphysema. Only 
I case showed a pleural effusion 8 days after the 
pneumomediastinum. Pneumothorax was observed 
in 3 cases. 

In the favorable cases (27 out of 46) the subcu- 
taneous emphysema was absorbed in 4 to 15 days. 
The pneumomediastinum disappeared in 8 to 12 
days.—H. P. Lévesque, M.D. 


QuaGLIA, C., Arena, G. C., Raar, G., and 
ZANINI, E. Studio chimografico della di- 
namica dell’arco aortico e della valvola arti- 
ficiale dopo intervento di valvuloprotesi 
aortica: criteri di valutazione dei risultati 
postoperatori. (Kymographic study of the 
dynamics of the aortic arch and of the arti- 
ficial valve after intervention for aortic 
valvuloprosthesis: criteria of evaluation of 
the postoperative results.) Radiol. med., 
April, 1970, 56, 289-306. (Address: Dott. 
Prof. Carlo Quaglia, Istituto di Radiologia 
dell'Università, Via Genova, 3, Torino, 
Italy.) 


For the past few years the authors have studied 
by analytic roentgen kymography the pulsations of 
the thoracic aorta in 5 patients, who were operated 
on because of aortic insufficiency and in whom an 
artificial valve had been inserted. 

The high degree of opacity of the valve has per- 
mitted its accurate localization in one or more an- 
alytic slits, to determine the type of movements of 
the valve, and to compare them with the pulsations 
of the left ventricle and of the proximal segment of 
the ascending aorta. 

All the kymographic studies were performed after 
a minimum of 6 months following surgery. The ex- 
amination was carried out in the posteroanterior 
and left anterior oblique projections. 

Analyzed in detail were the 3 factors which in- 
fluence the movements of the aorta: (1) the aortic 
pulsations; (2) the aortic flow; and (3) the move- 
ments of the ascending aorta and their relationship 
with the ventricular contractility. 

The conclusions which were reached can be sum- 
marized as follows: (1) the morphology of the roent- 
gen kymographic waves of the aortic knob mirrors 
with fidelity the normalization of the hemodynamic 
conditions of the vessels after a satisfactory valvular 
replacement; (2) the presence of a valvuloprosthesis 
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does not affect in any way the analytic kymographic 
tracings either of the aorta or of the left ventricle; 
(3) the tracings obtained in the 2 projections dem- 
onstrate quite clearly that (a) there is a downward 
movement of the valve toward the apex of the heart, 
which does not always occur at the moment of the 
ventricular contraction and (b) that the same val- 
vular movements result from the pendular, or better, 
oscillatory movements of the valve itself in the 
aortic lumen. 

Several reproductions of the analytic kymograms 
obtained in the 5 cases illustrate the article.—/f. F. 
Govoni, M.D. 


Kinsg, Marvin M., Crane, James D., Kaun, 
Donan R., Gaco, Orro, Moores, Wir. 
LIAM Y., RepmMan, HELEN, BOOKSTEIN, 
Josera H., and Stoan, HERBERT. Roent- 
genographic evaluation of traumatic rupture 
of the aorta. Surg., Gynec. & Obst., Nov., 
1970, 777, 900-904. (From: Departments of 
Surgery and Radiology, University of Mich- 
igan Medical Center, Ann Arbor, Mich.) 


The authors state that during the past 4 years, 
they have seen 14 patients with acute rupture of the 
thoracic aorta. During the same period, an additional 
13 patients with closed chest trauma had aortogra- 
phy performed because aortic rupture was suspected. 
The findings on the plain roentgenograms of the 
chest of these 2 groups of patients have been com- 
pared to determine if the diagnosis of ruptured aorta 
can be firmly established on the basis of plain film 
roentgenographic findings alone. 

In Group r, they consider 14 patients in whom a 
traumatic rupture of the aorta was sustained in 
traffic accidents. Eight of these patients presented 
external evidence of thoracic injury or rib fractures; 
6 had upper extremity hypertension; and in § pa- 
tients a harsh systolic murmur was audible over the 
precordium or interscapular region. Ássociated in- 
juries, such as fractures of the extremities, head 
injuries, splenic lacerations, and lacerations of small 
or large intestinal mesentery, oceurred separately or 
together in all these patients. Twelve of the 14 pa- 
tients underwent operation within 48 hours of injury, 
and 11 survived. One patient underwent repair of 
the aortic rupture 6 days after injury and survived. 
One patient died from exsanguination on admission, 
before an aortogram could be obtained; at autopsy, 
this patient had two aortic lacerations, one just 
above the diaphragm and the other just distal to the 
ligamentum arteriosum. 

Aortography confirmed the diagnosis in 13 of the 
patients in Group 7. Aortography was performed by 
the retrograde femoral approach in 10 and by the 
axillary approach in 2 patients. In 1 patient, aortog- 
raphy was performed by the intravenous adminis- 
tration of contrast *medium. All 13 patients had 
pseudoaneurysm formation at or near the ligamen- 
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tum arteriosum. The appearance was unmistakable 
and characteristic in each patient. The tear itself 
was not always clearly defined, but the sac of the 
false aneurysm or a radiolucent line formed by the 
retracted intima and media was seen in all patients. 

In Group 11, 12 of the 13 patients sustained blunt 
trauma to the chest in automobile accidents, and 1 
patient was injured when he fell from a silo. Ex- 
ternal evidence of thoracic injury or rib fractures 
was present in IO patients; 7 patients had upper 
extremity hypertension; and in 1 patient a harsh 
systolic murmur, audible over the precordium or in 
the interscapular region, was noted. 

Aortography was performed by retrograde femoral 
approach in all 13 patients of this group. 

In summarizing, the authors state that diagnosis 
of traumatic rupture of the aorta should be con- 
sidered in all victims of severe deceleration accidents 
whether or not there is external evidence of thoracic 
injury. The diagnosis should be further suspected if 
superior mediastinal widening, abnormal or obliter- 
ated aortic contours, depression of the left main 
stem bronchus, or deviation of the trachea to the 
right are present on plain roentgenograms of the 
chest. However, definitive diagnosis depends upon 
aortography. An aortogram should be obtained on 
all patients with any of these signs.—C. Peter Truog, 
M.D. 


ABDOMEN 


Marsuak, Ricuanp H., Janowrrz, Henay D., 
and Present, Danie H. Granulomatous 
colitis in association with diverticula. New 
England J. Med., Nov., 1970, 282, 1080- 
1084. (From: Department of Radiology and 
Medicine, Mount Sinai School of Medicine, 
New York, N. Y.) 


The authors report 10 patients, 45 years of age 
or older, who were initially believed to have divertic- 
ulitis of the sigmoid and descending colon. These 
findings were made on both clinical and roentgeno- 
logic investigations. At operation the same diagnosis 
was entertained in 9 on the basis of gross findings. 
Pathologic examination of the resected specimens, 
however, revealed typical lesions of granulomatous 
colitis. 

The history, physical examination and laboratory 
studies did not aid in the differential diagnosis except 
for the past history of perirectal disease in 4 paticnts. 
Analysis of the roentgenographic findings, however, 
revealed some distinguishing features, particularly 
the presence of a longitudinal, intramural fistulous 
tract, extending parallel to the lumen in the thick. 
ened bowel. 

The authors conclude that this finding is pathog- 


nomonic for granulomatous celitis.—C. Peter Truog, 
M. D. 
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CLÉMENT, J. P., Assapourtan, R., Durour, M., 
Juin, P., DrsaENE, A. and Lecré, J. 
L’angiographie sélective rénale dans le bilan 
des lésions traumatiques des reins (à propos 
de 4 cas). (Selective angiography in the 
evaluation of renal traumatic lesions [report 
of 4 cases].) 7. de radiol., d'électrol. et de méd. 
nuciéaire, June-July, 1970, 57, 353-360. 
(From: Chaire de Radiologie, Hópital de la 
Timone, 13-Marseille, France.) 


Following a renal trauma, the assessment of oper- 
ative indications is often difficult. The primordial 
factor to be considered in such cases is preservation 
of the kidney. An average of 5 per cent of cases re- 
quires urgent surgery because of serious hemorrhage 
which endangers life. In the remainder of cases, 2 
courses of action are possible: early intervention, or 
slightly deferred operation. In the first instance, 
hemostasis is often laborious and kidney removal 
may be decided upon, even though the organ might 
be the site of reversible lesions. In the second even- 
tuality, the goal of the surgeon is to evacuate effu- 
sions, to free the kidney and its ureter, to remove 
necrotic renal segments and thus avoid progressive 
atrophy culminating in a totally nonfunctional kid- 
ney. 

Renal injuries may be classified according to 3 
anatomo-clinical types, as follows: (1) ruptured ped- 
icle; (2) renal contusions without rupture of the 
excretory cavities; and (3) renal contusions accom- 
panied by ruptured excretory cavities. 

Clinically, hematuria is the revealing sign of a 
renal involvement. Its persistence, together with the 
presence of an increasing hematoma, constitute 2 
important factors which will prompt an early sur- 
gical intervention. 

Radiologic investigation will be restricted to in- 
travenous urography during the phase of immediate 
urgency. It is most important to detect pre-existing 
anomalies. Parenchymal lesions will be revealed by 
pyelo-calyceal deformities. Rupture of the excretory 
cavities will be recognized by extravasation of the 
opaque medium. 

A nonfunctioning kidney may correspond to 3 
types of lesions: (1) simple functional inhibition; (2) 
obstruction of the excretory pathway; and (3) a 
ruptured pedicle. 

Renal angiography provides a much more precise 
lesional evaluation and should be performed in the 
days following the emergency phase. Selective angi- 
ography is preferable to translumbar aortography 
if there are no clinical contraindications. Either the 
femoral or the axillary approach may be chosen. In 
any case, an aortography should complete the selec- 
tive examination. This procedure will bring to ev- 
idence ectopic renal arteries and give a general ap- 
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praisal of the abdominal vessels. Associated lesions 
in the liver or spleen will also be detected. 

Roentgenologic findings: Angiographic phase. Ths 
reveals lesions of the renal artery and its main 
branches: stenosis, thrombosis or a rupture. In the 
peripheral smali arteries, displacement or avascular 
areas will indicate parenchymal lesions. 

Nephrographic phase. This is most reliable for the 
depiction of parenchymal injuries: simple fissure, 
cuneiform rupture, displaced renal fragments. Rup- 
tured excretory cavities will be revealed by opaque 
medium escaping under the capsule or outside it. 

Renal scannography may be indicated in the case 
of a nonfunctioning kidney. 

Retrograde pyelography may also be performed. 
In this event, the catheter can be left in place to 
help localization of a rupture with an injection of 
methylene blue at the time of the operation 

The authors report 2 cases of renal contusions 
investigated by renal angiography a few days after 
a trauma. In one case a cuneiform parenchymal rup- 
ture was demonstrated, and in the second, a rupture 
of the artery leading to the lower pole was shown, 
with amputation and fragmentation of the lower pole 
in the nephrographic phase. 

Two other cases investigated some years after a 
trauma presented severe renal atrophy with de- 
formed renal cavities in one case, and in the other, 
an organized hematoma in the upper pole, accom- 
panied by marked capsular thickening.--/H7. P. 
Lévesque, M.D. 


Borini V., Bono, F., Bonominy, V., Ca- 
PELLI, A., CECCHETTI, E., CORINALDESI, A., 
Lascar, R., PrecaLUGA, A., and ZUCCHELLI, 
P. Letfetto delle radiazioni 10nizzanti sul 
rene umano. (The effect of ionizing radia- 
tions on the human kidney.) Radiobio/., 
radioterapia e fis. med., July-Aug., 1969, 24, 
225—244. (From: Istituto di Radiologia e del 

Radio “L. Galvani” della Universita di Bo- 

logna, Italy.) 


From 1906 to 1968 more than 160 cases of post- 
radiation nephropathies have been reported. The 
classification by Luxton (1964) 1s the one most gen- 
erally accepted: acute nephritis; chronic nephritis; 
benign hypertension; late malignant hypertension; 
proteinuria. These complications generally are dem- 
onstrated in patients irradiated with the abdominal 
bath technique. 

Research conducted by the authors in the period 
1966-1968 has demonstrated that in individuals sub- 
jected to radiotherapy of areas including the kidneys, 
an interstitial fibrosis of the parenchyma of the kid- 
neys can occur, even in the absence of clinical or 
laboratory findings suggesting a nephropathy. 

From a group of 417 patien nts treated in the 
Department of Radiology "L. Galvani” of the Uni- 
versity of Bologna for various abdominal conditions, 
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excluding diseases of the kidneys, £4 cases irradiated 
because of neoplasm of the testicle were chosen for 
their research. 

The early reactions appeared within 3 months of 
the radiation treatment in 7 patients, who were 
subjected to orthokinetic tomotherapy with Cs 
over 2 opposite fields of 15X42 cm. size, with a total 
dose of 3,000 rads in 20 days. The late reactions, 
appearing between 4 months and 16 years after the 
treatment, were studied in 14 patients irradiated 
with 200 kv. tomotherapv and telecesium therapy. 

Of the 7 cases presenting early reactions, anemia 
was noted in 2 cases, and leukocvturia also in 2 

cases, while proteinuria, cylindruria and hypopotas- 

semia were demonstrated in each of the 3 remaining 
cases. The excretory urographies, renal arteriogra- 
phies, and renal scintigraphies were normal. His. 
tologic studies of the biopsy specimens demonstrated 
that the early reaction of the kidney parenchyma 
was a glomerulopathy, although in the words of the 
authors "the exact definition of this glomerular al- 
teration as well as its pathogenesis is unknown." 

The late reactions were characterized by bemgn 
hypertension in 7 cases; in the other 7 cases pro- 
teinuria was present, 6 of whom also showed cylin- 
druria, and in 1 of these 7 patients there was also 
evidence of microhematuria. In the great majority 
of the cases the glomerular filtrate and the values of 
the tubular function were normal. Only in a few 
cases was there a moderate reduction of the creat- 
inine clearance. Excretory urographies were normal, 
while renal arteriographies showed an occasional 
alteration in the course and caliber of the intrarenal 
arteries, in particular in the lower half of the kidneys. 
Histologic studies by the electronic. microscope. of 
the biopsy specimens showed glomerular lesions 
which would appear to be an evolution of the lesions 
demonstrated in the cases presenting early reactions. 
The membranes of Bowman and the basal mem- 
branes of the capillaries were thickened, with ditfuse 
proliferation of the so-called "basement membrane 
branches." The severity of this interstitial fibrosis 
was definitely related to the total radiation dose. It 
was noted that 88 per cent of the cases who re- 
ceived more than 2,500 rads to the kidneys presented 
a certain degree of fibrosis, while only 15 per cent 
of the cases who received lesser doses showed a 
similar degree of interstitial fibrosis. 

The authors conducted a series of experiments in 
the rabbit to confirm these findings. The kidneys of 
the animals were irradiated for a total of 500~1,000 
and 2,500 r from a source of Co9. The histologic 
studies confirmed the findings observed in the human 
kidneys subjected to irradiation... F. Govoni, M.D. 


SKELETAL SYSTEM 


RokkaNnen, Pentri, and Jutkunen, Heryo. 
Bone changes in eparathyroid adenoma: re- 
port of a case. Acta orthop. scandinav., 1970, 
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41, 321-327. (From: Clinic for Orthopaedics 
and Traumatology, University Central Hos- 
pital, Helsinki, Finland.) 


Following a pathologic fracture through a cyst in 
the fifth metacarpal, this area was resected and 
resemblea a giant cell tumor histologically. On 
check-up other cysts were found and the patient had 
the roentgenologic and laboratory diagnosis of hy- 
perparathyroidism with multiple cysts, osteoporosis 
and vertebral compression. 

Two parathyroid adenomas were removed and 1 
year later most of the bone changes had cleared. 

Iliac crest biopsies were taken before and after 
surgery following bone labelling by oxytetracycline. 
Prior to surgery tetracycline fluorescence was seen 
in the margins of the trabeculae and 1 year later 
there was fluorescence in the large cancellous areas 
and also in the cancellous spaces indicating a re- 
generative process. 

Microradiographs initially showed a thin bone 
network of low density with fragmentation and ero- 
sion of the margins of the trabeculae. On the second 
examination the trabecular margins were clearer, al- 
though some still had areas of erosion. Regenerative 
areas were visible in the cancellous spaces and there 
was less osteoid tissue. These studies showed that 
regeneration of bone continues after the cysts and 
evident osteoporosis have cleared. The bone changes 
in primary hyperparathyroidism are similar to those 
in osteomalacia.—M. E. Mottram, M.D. 


ScHAJowicz, Frirz, and Lemos, CLAUDIO. 
Osteoid osteoma and osteoblastoma: closely 
related entities of osteoblastic derivation. 
Acta orthop. scandinav., 1970, 47, 272—291. 
(Address: Fritz Schajowicz, Head, Latin 
American Registry of Bone Pathology, Italian 
Hospital, Gascon 450, Buenos Aires, Argen- 
tina.) 


The authors compare the findings in 142 cases of 
osteoid osteoma and 42 cases of osteoblastoma from 
the Latin American Registry of Bone Pathology. 
The distinction between these 2 lesions is not en- 
tirely clear and there is often difficulty in classifying 
the borderline cases. Evidence presented is that they 
are merely variants of the same lesion. 

The following classification, identifying both le- 
sions as osteoblastoma is preferred: (1) circumscribed 
osteoblastoma previously called osteoid osteoma and 
having a nidus less than 2 cm. in size. They are 
usually cortical with adjacent sclerosis but may be 
medullary or periosteal with little or no sclerosis; 
(2) genuine osteoblastoma with a nidus greater than 
2 cm. in size. These are usually medullary with very 
little or no sclerosis but may be cortical with sclero- 
sis; and (3) multifocal osteoblastoma, which may be 
central or peripheral. 

In the Registry cases called osteoid osteoma, ṣo 
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per cent were aged 11—20 years and the femur and 
tibia were the most frequently involved bones. 
Twenty-one cases were medullary or subperiosteal 
and 18 of these had little if any perifocal reactive 
sclerosis. Twenty-five per cent of the cases had a 
dense central component and the rest had a radio- 
lucent nidus usually less than 1 cm. in size and no 
greater than 2 cm. in size. In the Registry group of 
osteoblastoma more than ṣo per cent were under 20 
years of age and the spine had the greatest number 
of lesions. The evolution of these lesions appeared to 
be more rapid than the osteoid osteomata. Only a 
few patients had night pain relieved with aspirin. 
Some of these cases have been called "unusually 
large osteoid osteoma." Six of these cases had a 
periosteal origin. The histologic structure was similar 
to other osteoblastoma but the perifocal sclerosis 
was generally lacking. 

The so-called multifocal sclerosing osteoblastoma 
is rare and has not been reported previously. The 
authors have seen 2 medullary and 2 peripheral 
cases. In each case there was more than one circum- 
scribed nidus, all enclosed in a block of sclerotic 
bone. The peripheral (juxtacortical) lesions were lo- 
cated in the ethmoid and pubis. The 2 medullary 
(central) lesions were in the sacrum and humerus. 
The histologic picture was identical to that of osteoid 
osteoma surrounded by dense bone. 

The histology of these cases is discussed in detail 
and is similar in both lesions. The differences between 
osteoid: osteoma and osteoblastoma have been based 
on the structural organization with the circumscribed 
form (so-called osteoid osteoma) showing a more 
organized structure. A so-called osteoid osteoma may 
progress into an osteoblastoma. Two of the authors’ 
cases had possible transformation of benign osteo- 
blastoma into a low-grade osteosarcoma. The differ- 
ence between the two types of osteoblastoma appears 
secondary to their location which explains the slow 
growth potential of the cortical circumscribed osteo- 
blastoma and the more active growth of the genuine 
osteoblastoma.—M. E. Mottram, M.D. 


DancENT, M., Coton, J., LaAnNEcHE, B., and 
Festa, A. Les métastases osseuses du cancer 
thyroidien. (Bone metastases from cancer of 
the thyroid.) Ann. de radiol., 1970, 73, 483- 
506. (From Centre Léon-Bérard de Lyon, 
28, rue Laennec, 69-Lyon, France.) 


The authors present a thorough study of bone 
metastases from thyroid carcinoma observed between 
1922 and 1968. These cases are divided into 2 groups: 
a first group of 44 patients in whom bone metastases 
were diagnosed at the same time as the thyroid can- 
cer; and a second group of 47 patients in whom bone 
metastases were discovered 6 months to 20 years 
after treatment of the primary lesion. 

They evaluate these cases according to the fol- 
lowing factors: (a) the host factor (sex ratio, age); 
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(b) the tumor factor; (c) the physiopathology of 
metastasis; (d) the clinical aspects and radiologic 
appearance; and (e) the prognosis and therapeutic 
possibilities. 

The results must be interpreted with caution, ob- 
serving the prolonged spontaneous evolution of cer- 
tain forms and especialy the intricate effects of 
successive treatments. 

Among the therapeutic procedures, the authors 
attribute an important role to hormonal substitution 
therapy in cases showing a favorable evolution.— 
H. P. Lévesque, M. D. 


Weston, W. J. The bursa deep to tendo Achillis. 
Australasian Radiol., Aug., 1970, 14, 327— 
331. (From: Hutt Hospital, Lower Hutt, 
New Zealand.) 


The bursa beneath the Achilles tendon caps the 
posterosuperior angle of the os calcis. The radio- 
lucent shadow here represents the 2 layers of extra- 
synovial fat around the sub-Achilles bursa. The 
earliest change of Achilles bursitis is swelling of the 
soft tissues so that the clear space beneath the ten- 
don occupied by fat becomes opaque due to inflam- 
matory cells, fluid, edema and synovial hypertrophy. 

[wo cases with severe rheumatoid arthritis are 
reported, both showing an enlarged sub-Achilles 
bursa on the lateral soft tissue projections of the 
heels.—M. E. Moitram, M.D. 


BLOOD AND LYMPH SYSTEM 


Crrron, B. Puiruir, Hatpern, Morpecai, Mc- 
CARRON, MARGARET, LUNDBERG, GEORGE D., 
McCormick, Ruts, Pincus, Irwin J. 
‘Tatrer, Doroty, and Haversacs, BER- 
NARD J. Necrotizing angiitis associated with 
drug abuse. New England F. Med., Nov., 
1970, 283, 1003-1011. (From: Departments 
of Medicine, Radiology and Pathology, Los 
Angeles County-—University of Southern Cal- 
ifornia Medical Center, Los Angeles, Calif.) 


Fourteen young drug abusers with a necrotizing 
angiitis indistinguishable from periarteritis nodosa 
were studied. The 6 women and 8 men had used 
narcotics, stimulants, hallucinogens and depressants. 
Methamphetamine, alone or in combination with 
heroin or d-lysergic acid diethylamide, was used 
commonly. 

The clinical presentation varied from a complete 
lack of symptoms in 5 patients to pleomorphic sys- 
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temic signs and symptoms with renal failure, hyper- 
tension, pulmonary edema and pancreatitis. 

Selective renal and visceral angiography has been 
crucial in the diagnosis of necrotizing angiitis. The 
vascular changes of necrotizing angiitis including 
arterial aneurysms and sacculations were noted in 
the kidney, liver, pancreas, and small bowel at selec- 
tive angiography. 

Postmortem findings in 4 patients revealed gen- 
eralized vascular changes in differing stage including 
chronic and healed lesions. The diseased vessels in- 
cluded medium-sized and small arteries in most 
organs and arterioles in the brain. Elastic arteries, 
capillaries, and veins were spared. The histologic 
picture is indistinguishable from that of classic peri- 
arteritis nodosa and does not resemble hypersensi- 
tivity angiitis in which small arteries, capillaries and 
venules arc involved. 

Because of the multiplicity of the injected sub- 
stances with a high probability of contamination, 
the exact etiologic agent in these cases is not clear; 
however, methamphetamine appears to be a com- 
mon denominator.—J7. T. McLaughlin, M.D. 


Roturienp, Nevite J. H. Fibromuscular 
arterial disease: experimental studies. £us- 
iralasian. Radiol., Aug., 1970, 14, 294-297. 
(From: Department of Radiology, Univer- 
sity of Michigan, Ann Arbor, Mich., and 
Wayne County General Hospital, Eloise, 
Mich.) 


The etiology and pathogenesis of fibromuscular 
dysplasia remain obscure despite a variety of experi- 
mental approaches designed to produce it in animals. 

The author reviews all these techniques with spe- 
cial emphasis on stretching of the renal artery and 
his own method of producing the angiographic and 
pathologic changes of fibromuscular hyperplasia in 
dogs. Unfortunately, the angiographic appearances 
of beading and segmental narrowing following stretch- 
ing of the renal artery are not progressive and are 
noted to resolve on serial studies. 

Other experimental approachesdnclude production 
of turbulence within vessels, hormonal supplements 
in animals with stretched arteries, production of 
dissecting aneurysm and denervation of the renal 
artery. ra 

This communication with its accompanying bibli- 
ography is of interest as it does review the current 
and past approaches of producing fibromuscular hy- 
perplasia in the experimental animal.—Rodert I. 
White, Tr., M.D. 
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These arteriograms were 
made ina rapid film changer 
and represent a series of 
exposures of the coronary 
artery of a patient having 
emphysema. Note the excel- 
lent radiographic detail 

and improved contrast which 
are advantages of KODAK 
RP ROYAL X-OMAT Medical 
X-ray Film. 


KODAK RP'ROYAL X-OMAT 
Medical X-ray Film. 


Newest member of the Kodak film family— 
faster speed combined with improved 


contrast for detailed diagnostic information. 


KODAK RP ROYAL X-OMAT Medical X-ray Film is Kodak's fastest 
90-second processable x-ray film. It requires only 50 percent of the 
exposure of KODAK RP X-OMAT Medical X-ray Film and 70 percent 
of the exposure of KODAK RP/S X-OMAT Medical X-ray Film, 
when used with intensifying screens. 

Its high speed makes it ideally suited for examinations where 
patient motion may be a problem—as in pediatric radiology. It 
can also be used in applications requiring direct exposure examina- 
tions of exti emities. And, KODAK RP ROYAL X-OMAT Medical X-ray 
Film is especially effective for use with portable x-ray equipment. 
Its special surface coating gives it reliable transport in rapid 
film changers. 

Ask your Kodak Technical Sales Representative—or your dealer 
—to demonstrute the dependable performance of the new 
KODAK RP ROYAL X-OMAT Film—and the other quality 
products in the Kodak 90-second system. Products 
that are made together to work together. 

For the total picture. 


*Rapid Processing 


EASTMAN KODAK COMPANY 


Radiography Markets Division, Rochester, New York 








| Picker's own || 
| screens and j 
: agen are 
| covered by 
an exclusive 
unconditional 
warranty for 
i atull 6 months. 
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Someone must be sure of something? 


) find out what, check with your Picker representative or write Picker Corporation, Dept. L, 595 Miner Road, Cleveland, Ohio 44143. 


Trouble knows no time of day. X-ray processing equipment can become 
jammed or break down at any hour. 

That’s why Acan X-Ray has a 24-hour around-the-clock emergency 
repair service. Our skilled technicians are always on call to serve you — 
whateyer the time of day or night. 

In addition to being available around-the-clock, Acan X-Ray also 
provides complete parts and inventory supply, as well as all major 
brands of concentrated and pre-mixed chemicals. 

When you have a problem — or need fast service — call 


. ` ACAN X-RAY 
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uM, Spiral . A Company, Sie. 











Over 1000 examinations 
by 18 investigators prove 
the efficacy of 

drip infusion pyelography 


RENO-M-DIP 


Meglumine Diatrizoate Injection U.S.P 
(307e-*For Drip Infusion Pyelography) 


The diagnostic effectiveness of drip infusion pyelography has been 
established in over 1000 radiologic examinations of individual patients 
by 18 independent investigators.' 


In a composite of the 1,062 patients studied and reported upon, 87% 
showed excellent to good urograms. In these studies, 728 patients 
received a 1:1 dilution of a60% solution of meglumine diatrizoate, and 
334 received the ready-to-use 30% solution. 


These studies also showed that not only are dense nephrograms obtained 
with the drip infusion pyelography procedure, but satisfactory cystograms 
are also provided. In addition, pictures of the ureter were definitive — 
usually with complete visualization on one film. 


Drip infusion pyelography was used successfully even in cases with 
various degrees of azotemia—and in many instances was shown to avoid 
the need for retrograde pyelography. 


Better visualization 

Improvement over regular |.V. pyelography was shown specifically in 
89.5% of 180 cases by 8 of the 18 investigators." 

Adverse reactions ° 

Adverse reactions were generally mild and occurred in 6.7% of the 
cases. The most frequent reactions were nausea and urticaria (see brief 
summary on next page). (All meglumine diatrizoate solutions used were 
equivalent to 30% concentration.) 


A convenient bottle 

The bottle containing Reno-M-DIP is calibrated, to make dosage 
measurement easy. It has a standard screw-neck that accommodates all 
the usual attachments. It will take any top— screw-top, needle or spike. 
Drip infusion pyelography is a simple, reliable, and relatively safe proce- 
* dure for diagnosis of urologic disease process. Use Reno-M-DIP 
whenever drip infusion pyelography is indicated. 


1. Data on file at The Squibb Institute for Medical Research. 
See next page for brief summary. 
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RENO-M-DIP 


Kr RM Diatrizoate Injection U.S.P 
Q7e-For Drip Infusion Pyelography) 


Reno-M-DIP™ (Meglumine Diatrizoate Injection U.S.P.) 
for drip infusion pyelography provides a sterile, aqueous 
solution of 30% meglumine diatrizoate which contains ap- 
proximately 14% (42.3 grams per 300 cc.) bound iodine 
and 0.04% disodium edetate as a sequestering agent. 
The solution contains approximately 0.054 mg. (0.002 
mEq.) sodium per cc. (16.2 mg. per 300 cc.). 
Pd ARN e Contr aindicated in persons hypersen- 
itive to salts of diatrizoic acid. Urography is contraindi- 
naib ^ patients with anuria. 
Warnings: A definite risk exists with the use of contrast 
agents in excretion urography in patients with multiple 
myeloma. There has been anuria with progressive ure- 
mia, renal failure and death. This risk of the procedure 
in these patients is not a contraindication; however, 
partial dehydration in preparation for study is not rec- 
ommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including 
dialysis, has been successful in reversing this effect. 
Myeloma should be considered in persons over 40 be- 
fore undertaking urographic procedures. 

In cases of known or suspected pheochromocytoma, if 
the physician feels that the possible benefits outweigh the 
cons idered risks, radiopaque materials should be admin- 

stered with bo reme caution; however, an absolute mini- 
mum of material should be injected, the blood pressure 
should be assessed throughout the procedure, and mea- 
sures fer tr atin ing a hypertensive crisis should be available. 

Faa media may promote sickling in homozygous 
individuals when injected I.V. or intra-arterially. Although 
a nistory of sensitivity to iodine per se or to other contrast 
1edia is not an absolute contraindication, administration 
of meglumine diatrizoate requires extreme caution in such 
Cases. ide eid ne diatrizoate should be used in pregnant 
patients only when the physician deems its usé essential 
to the welfare of the patient since safe use during preg- 
nancy has not been established. Perform thyroid function 
tests prior to administration of meglumine diatrizoate since 
iodine-containing contrast agents may alter the test results. 
Perform urography with extreme caution in persons with 
severe concomitant hepatic and renal disease. 
Precautions: Diagnostic procedures involving use of con- 
trast agents should be performed under the direction of 
personnel with prerequisite training and a thorough knowl- 
edge of the particular ogedi, Appropriate facilities 
should be available for coping with situations which may 
arise as a result of the procedure and for emergency treat- 
ment of severe reactions to the contrast agent itself; com- 
petent personnel and emergency facilities should be 
available for at least 30 to 60 minutes after I.V. administra- 
gion since delayed reactions have been known to occur. 
These severe life-threatening reactions sugges t hypersen- 








the contrast agent. 


sitivity to 
of asthma or allergy or a history of a previous reaction to; 


A personal or family histon 


contrast agent warrants special attention and may predic 
more accurately than pretesting the likelihood of a reactior 
although not the type nor severity of the reaction in the in- 
dividual. The value of any pretest is questionable. The 
P Mia most performed is the slow injection of 0.5—1.0 cc 

the preparation which may be given thro ugh the needle 

oe used for the full dose. If no reaction occurs within 15 
2. the full dose may be given; however, this does nol 
preclude the possibility of reaction. Should the test dose 
produce an untoward response, the necessity for continu- 
ing the examination should be reevaluated. If deemed es- 

itial, examination should Sii with all possible 
caution. In rare instances, reaction to the test dose may be 
extremely severe; therefore, close pileos and facil- 
ities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with 
liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents; therefore, if known 
or suspected hepatic or biliary disorder exists, administra- 
tion of meglumine diatrizoate should be post poned follow- 
n the ingestion of cholecystographic agents. Consider 

ve functional ability of the kidneys before injecting meglu- 
mine diatrizoate. 

The recommended rate of infusion should not be ex- 
ceeded. The diuretic effect of the drip infusion procedure 
may hinder an assessment of residual urine in the bladder. 
Adequate visualization may be difficult or impossible in 
uremic patients or others with severely impaired renal 
function (see Contraindications)® 
Adverse Reactions: Reactions most frequently encoun- 
ered with drip infusion pyelography are nausea and urti- 
caria. Chills, metallic taste, vomiting, e ZIness, a rise or 
fallin blood pressure, itching, flushing, ‘generalized feel- 
ing of warmth, sneezing, etc. may occur and, lebt may 
De severe enough to require discontinuation of dosage. 
Severe reactions which may require emergency measures 
(see Precautions) are a possibility and include cardiovas- 
cular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, confu- 
sion, and cyanosis progressing to unconsciousness. An 
allergic-like reaction ranging from rhinitis or angioneurotic 
edema to laryngeal or bronchial spasm or anaphylactoid 
shock may occur. Temporary renal shutdown or other 
nephropathy may occur. Intravenous injection of meglu- 
mine diatrizoate in a more concentrated formulation has 
produced a few instances of a burning or stinging sensa- 
tion and of venospasm or venous pain. 
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The Pricel Ingredient of every product 
s the honor and integrity of its maker. i4 

















Mavig’ s popular True Blue.) 


They know that only Mavig makes the entire apron (in- 
cluding the shoulder area) of the same protective mate- 
rial, giving overall protection and more even weight dis- 
tribution. They know that only Mavig makes a special 
procedures model for both front and back protection. 
eAnd they know that only Mavig offers three kinds of 
closures: snaps, velcro and the new string type. 


But what they don't know is that Mavig aprons are now 
distributed by Keuffel & Esser X-Ray, Inc. And that you 
can now get just the Mavig apron you néed by ordering 
direct from your dealer, or by calling us. Keuffel & Esser 
o -Ray, Inc., 20 Whippany Road, Morristown, New Jersey 
07960. 201 285-5304. 


Spread the word. 


: KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 








Exclusive Distributor 
Western Hemispher 








th Technology 


ic wi 


Answering Techn 


"Wi 











Bede TONO repasser 


Fluoricon 300 


shapes information 
into answers  . 





Newly introduced image system has become 
an integral part of hospital procedure rooms. 


Because, hospitals need what the General Electric 
Fluoricon 300 image intensifier delivers. 


This includes a new optic design that shortens the 
path images travel. So, more of the information 
completes the trip from output phosphor to you, by 
way of a wide variety of readout devices. Combined 
with a new TV chain, with automatic antivignetting, 
the result is a sharper, easier-to-read image. 


Choose standard 35 mm cine; or, GE's exclusive 
Cine 180 system with resolution comparable to that of 
35 mm cine, and up to 240 frames per second. 


A variable cine pulse width, 20 microseconds to 

10 milliseconds, automatically adjusts to maintain 
proper light levels for optimum film density and 
contrast. 


Fluoricon 300 also features solid-state integrated 
circuitry throughout. And, a choice of 6 or 9-inch 
systems; single or dual field image tube. 


All told, this is capability that can shape 
information potential into tangible answers for the 
problems facing your radiology department today. 
Talk soon with your GE representative. 

General Electric Medical Systems, Milwaukee, 
Toronto, Liege. 


| GENERAL@Q ELECTRIC - 





= Chest _ 
Radiography? 


1. Would you like to handle more patients in less time? 





2. Would you like to lower your costs dramatically? 


3. Would you like to be able to do a// your chestfilms ina 
room less than 100 sq. ft.? 


4. Would you like to automate the entire job? 
9. Would you like superior diagnostic quality? 


6. Would you like to verify film quality more promptly, and 
minimize waiting room congestion? 


7. Would you like to free more experienced personnel for 
more demanding jobs? 


8. Would you like to eliminate virtually all retakes? 
9. Would you like to eliminate film misidentification? 


10. Would you like more information? 

















* TU T MU A S e oee n n nn m a im Hi n a n n nm m m am y 
| Picker Medical Products Division i 
j 595 Miner Road . iI 
i Cleveland, Ohio 44143 i 
i Please iorward detailed information on Picker's new Automatic i 

estfilmer System. 
|  Chestfilmer S j 
! Name TIE 
| i 
l Tii MEE 
DeparunBll ou EEE au Deu LC imi EE AE EAT aie i 
I diii EPOD, REESE 
i | 
fn E i 
. 

MEN i 
i Zip i 

-l 





PICKER 


The "single source responsibility" company. 


| 
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Quality made us worldwide, 
te not our price. 


m PYNE ARAY 
. . CORPORATION 


Dealers of Fuji Kx and Rx film in all cities of the United States. 


hui 


Showdown 


ef^ 





[elegeni 90 remote capability demonstratioi 








INNOVATION 
IN 
RETROSPECT 


Radiologists got their first look at General Electric’s 
new Telegem 90 diagnostic x-ray system during 

the 1970 RSNA meeting. And they apparently liked 
what they saw... total-remote systems capability 
for ending patient-load problems. 


Telegem 90 integrates TV fluoroscopy, radiography 
and linear tomography in a single room... and makes 
your return to tableside unnecessary. You sit at a 
shielded, remote console—all controls within easy 
reach—and shed the lead you'd otherwise wear. 


The system is powered by GE's new MSI -1250 
generator. It features millisecond interrogation and 
phototiming accurate down to two milliseconds. 
For scanning, the intensifier moves through 20 
inches, fast enough to follow a single barium 
swallow. Bucky radiography programs multiple 
image formats up to 6 on 1. 


New multidirectional tubehead angulations let you 
peek around either side, plus head and foot angles, 
without disturbing your patient. Permits views of 
obscured areas or previously inaccessible structures. 


And there's much more ... that you really should 
see for yourself. Let us demonstrate Telegem 90's 
capability by scheduling a showing of our 
10-minute RSNA exhibit motion picture. Your GE 
representative can arrange a viewing to fit your 
schedule. General Electric Medical Systems, 
Milwaukee, Toronto, Liege. 
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STANDARD CHEST RADIOGRAPH. 
INVERTED AP VIEW. 


THE PHO/GAMMA SCINTILLATION CAMERA. 





SERIAL SCINTIPHOTOS. POSTERIOR VIEW. 





1. PERFUSION (Q) 2. LUNG VOLUME (V) 3. WASH-OUT 4, VENTILATION (Vj) 


TIME-ACTIVITY HISTOGRAMS. 
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Th Palmenary Study | 


Evaluation of Pulmonary Perfusion and Ventilation 
with the Nuclear-Chicago Pho/Gamma'" Scintillation Camera 


This technique for dynamic regional pulmonary 
evaluation uses '33Xenon and the Pho/Gamma 
Scintillation Camera. The camera is equipped with the 
diverging hole collimator, allowing the entire lung field 
to be visualized. 


SETTING-UP. The collimator is placed against the 
posterior thorax. Positioning flexibility of the Pho/ 
Gamma detector permits this study to be performed 
with the patient in either the upright or supine position, 
thus accommodating even the patient with limited or 
no mobility. 


ISOTOPE AND DOSE. The clinician administers 30 
mC of !33Xe in sterile solution intravenously as a bolus 
injection to an antecubital vein. The patient exhales 
the xenon into a spirometer; he also rebreathes from 
the spirometer, thus providing data for determination 
of ventilation. 


DATA ACCUMULATION. Serial scintiphotos are 
taken in the divided output mode, each representing 
approximately 60,000 counts in a 10-15 second pe- 
riod. (Note that Pho/Gamma can be operated on either 
a preset-time, preset-count, or preset-time/count 
basis as desired.) Also, as illustrated, time-activity 
histograms were made using a dual-channel rate- 
meter/dual-pen chart recorder. 

If desired, this data could have been recorded in 
high-resolution digital form, on the Nuclear-Chicago 
Data-Store/Playback Accessory, or in digital form on 
the CDS-4096 Clinical Data System. Both of these 
system accessories allow stored patient data to be 
replayed, processed and manipulated in a variety of 


ways to produce additional qualitative and quantita- 
tive data. 


EVALUATION. For comparison purposes, the Stand- 
ard chest radiograph on the opposite page shows a 
patient presented with mild dyspnea. The four serial 
scintiphotos illustrate the various stages of the pul- 
monary study. Finally, the recorder plots of each lung 
constitute time-activity histograms of a complete 8- 
minute study. 

In each histogram, the initial rise indicates passage 
of xenon into the lungs. Breath-holding at this time 
permits accumulation of data for determination of 
regional perfusion (Q, scintiphoto 1). Then, rebreath- 
ing from the spirometer to equilibrium is followed by 
a second deep breath to obtain data on lung volume 
(V., scintiphoto 2). Wash-out follows on expiration 
(scintiphoto 3), after which a final deep breath is taken 
to determine regional ventilation of a single breath 
(V,, scintiphoto 4). 


CONCLUSIONS. The several data presentations 
shown here demonstrate that in this case blood flow 
to the left lung is considerably less than to the right 
lung. The third scintiphoto shows an irregular pattern 
of delayed wash-out, characteristic of obstructive lung 
disease. 

This Pho/Gamma !33Xenon technique has been rou- 
tinely performed on a large number of patients with 
a variety of lung disorders. It is felt that this data, when 
augmented with other diagnostic information, will 
assist the physician in making more definitive diag- 
noses. The results illustrate the severity of the disease 
states to be evaluated as well as the effectiveness of 
treatments indicated for the specific disorder. 





Nuclear Reviews 


MOVIES (AND MORE) FOR DYNAMIC STUDIES. Add our 
Super-8/Persistence Scope Accessory to the Pho/Gamma. 
Then: (1) See live ''fluoroscopic-type" view of dynamic 
phenomena on the persistence scope. (2) Record the study 
with the Super-8 movie camera at frame rates up to 32/ 
second. (3) Replay all or part gf the study in slow, fast, or 
stop-action with the Super-8 projector. (4) Receive more 
information from every dynamic study. 

The Super-8 camera uses easy-to-load cassettes, has 
auto-exposure control. The persistence scope swivel- 
mounts on the Pho/Gamma console. Included—a special 
projection screen. Ask for the full story. 


. (@ 


An exchange of information on topics 


® 


IMAGE-DATA STORAGE, DISPLAY, AND MANIPULA- 
TION. All you need to know about doing all of these things 
with the Pho/Gamma is in two new brochures. One talks 
about our Clinical Data System. The other covers our Data- 
Store/Playback Accessory. Shouldn't you have a copy of 
each? Writing to us makes it possible. 


DOSE-CALIBRATION AND IN-VITRO COUNTING. Our 
Mediac® Radigisotope Dose Calibrator. And our Model 4454 
In-Vitro Well Counting System. Their names tell you what 
they do. How they do it is fully explained in our literature. 
Yours for the asking. 0-214 


which has more than a passing interest in 


related to nuclear medicine, sponsored by: NUCLEAR-CHICAGO ttre field andthe people who work in it. 


A SUBSIDIARY OF G. D. [SEARLE] & CO. 


2000 Nuclear Drive, Des Plaines, Illinois 60018, U.B.A. 
Donker Curtiusstraat 7, Amsterdam W. The Netherldibds CM-176 
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DuPont Announces a 
Major Advance in Radiography... 


— THE 
DAYLIGHT SYSTEM 


...a revolutionary new way to handle sheet film, 
under daylight conditions and untouched by human hands. 








Here is what the Daylight System 
will do for your X-ray department: 


1. Increase sheet-film han- 4. Increase efficiency, capacity 
dling speed, convenience, 5. Improve Diagnostic Clarity 


dependability 
6. Provide posiftve patient 
2. Improve patient care and identification 
f 


low 7. Simple, quick to install 
3. Eliminate some darkrooms 8. Low investment 


*s 


1. 
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Brief summary of the Daylight System 


Fast Film Handling 

The Du Pont Daylight System pro- 
vides fast, automated handling of 
sheet film, in any of the popular 
sizes, from package through pro- 
cessing, under daylight conditions, 
untouched by human hands. Here 
is how: 100 sheets of film are 
loaded in a film dispenser tn about 
a minute. The dispenser, in turn, 
loads special cassettes in three 
seconds. A pull of acrank does the 
trick. Now, make the exposure, 
using present technics. The RT 
then unloads the cassette into a 
nearby special storage-feeder or 
directly to the processor. Results: 
Fast handling, great convenience. 


. Improved Patient Care and Flow 


This efficient film handling system 
reduces interruptions to RT/pa- 
tient contact. Lugging cassettes to 
the darkroom is greatly reduced. 
Loading and unloading film by hand 
become bygone chores. The time 
saved is spent in patient contact. 
Also, since film handling is now 
much faster and easier, examina- 
tions are completed more rapidly 
and patient flow is speeded. 


Eliminate Darkroom 

Some darkroomscan be eliminated 
since the Daylight System allows 
RTs to load packaged film in the 
dispenser, load film into cassettes, 
and process films—all in daylight 
conditions. The processor does not 
have to be in a darkroom; it can be 
elbow-close to the diagnostic room. 
This system, with various process- 
ing options, will handle one sheet 
at a time, or it can accumulate any 
number up to 50 exposed sheets 
and process them automatically. 
Again, all in daylight. 


e 
More Work in Same Space 
This increase in film-handling speed 
will increase efficiency and capac- 
ity. How much depends upon vour 
individual operation. Some people 
estimate up to a 3096 improvement 


in efficiency. Therefore, you may 
not have to expand your depart- 
ment physically to handle an in- 
creased workload. 


Improved Diagnostic Clarity 

This comes with the reduction of 
kinks, finger marks, dust contami- 
nation, soiled or stained screens. 
The Daylight System handles film 
more carefully than humans can. 


Another way the Daylight System 
will give improved diagnostic clarity 
is through improved film/screen 
contact. A unique spring-pressure 
system helps get you clearer, 
sharper radiographs than usually 
come from conventional cassettes. 


Positive Patient Identification 

An identification card, quickly pre- 
pared by your admitting personnel, 
slides into the cassette. The infor- 
mation records directly on the film 
for positive, permanent record 
without risk of mixup. 


Easy Installation 

The Daylight System is quickly 
and easily installed. Little or no 
architectural changes required. 
Conventional 110 volt A.C. is 
used. Only the film dispenser is 
wall-mounted, the rest of the equip- 
ment is easily moved into position. 


Low Investment 

Each component of the Daylight 
System has been carefully engi- 
neered and precision built to give 
you high value-in-use at a low 
investment. 


Want to know more? 

Kindly contact your Du Pont Tech- 
nical Representative and he will 
show you all the details of how to 
adapt the parts of this system to 
your floor plan. He will help you 
estimate what the Daylight System 
can do for you. If you like what you 
see, he will Srrange a “live” dem- 
onstration. These steps will enable 
you to make a sound decision easily. 
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» Du Pont introduces . . 


The CRONEX 
Daylight 
Chest Changer 


—a fast, automatic unit that gives 
full daylight operation at low cost 
. plus quick, easy installation. 








If you're considering the purchase of a chest changer, you should be sure to see the 
unique combination of features offered by the new CRONEX Daylight Chest Changer. 


Automatic Daylight Operation 

Gives Optimum Convenience. 

You get ready-to-read films, trans- 
ported without touch of human hands 
from unopened package through proc- 
essor. You can actually eliminate a 
darkroom. No need to buy another proc- 
essor. Our unit utilizes your present 
processor after only minor modifications. 


The Operating Mechanism Is 
Simplicity Itself. 

For éxample, gravity is used to aid 
film transport. The CRONEX Daylight 
Chest Changer works from top to bot- 
tom. One hundred sheets (14 x 17’) 
are daylight loaded in the top (a one- 
minute job). Up to 50 exposed films 
are collected in a light-tight container 
in the bottom. This container, when 
transferred to your processor, feeds 
the exposed films automattftally. 


Diagnostic Clarity Is Superb. 

A unique spring-pressure system de- 
livers superior film/screen contact. 
Automatic handling reduces artifacts 
(dirt, dust, kinks, fingérmarks). You 
get excellent radiographic quality every 
time. 


Installation Is Quick and Easy. 

Usually completed in a matter of hours. 
No structural changes required. 110 
volt A. C. is used. Minimum room size: 
5’ x 12’ with an 8-foot ceiling is all 
that's needed. 


Priced for High Value-in-Use. 
Balancing your needs against perform- 
ance of the new CRONEX Daylight 
Chest Changer, you'll see low initial 
cost with a high operational return on 
investment. 


Plus... Many Special Features. 
Patients are positioned by a smooth, 
safe elevator. X-ray tube and exposure 
area remain stationary. Positive patient 
identification on film. Unit'can be 
used with stereo. Any Du Pont film/ 
screen combination works perfectly. 
No technic changes needed. 


Want to Know More? 

Call your Du Pont Technical. Repre- 
sentative. He'll fill you in on details 
and arrange a live demonstration. After 
that, your buying decision will be easy. 


*CRONEX is Du Pont's trademark for its X-ray films, screens, chemicals 
and equipment 


«GU PONT CRONEX: 


AA Products 


\ 


Aic Aner tion ; 


radioisotope scannin: 
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Coming June 28,197 
to Los Angeles. | 


Delay purchase or delivery of either a scanner or camera if you 
can. Unique new Elscint videoscanner, options and advanced 


ideas reflect a 3-year consensus of "what doctors want" for 


better, faster, easier-to-use isotope diagnostics. 
For example: ie CFI E EE B : 
Four distinct digital readout modes (including optional vivid 


electronic color display with solid state memory, without 


lock on peak. 


and maximum settings. 


f 
| 


tionwide. 


* 


$ 
I 


| 


ribbons or filters .. . interfaces to any scanner!). 
“Zero reference point" digital probe location. | 
Pushbutton window selection of nine ranges, with automatic 


Automatic control of film exposure density, contrast and 
speed, using. minimum .:- < . | 






Solid state scalers with <A 
burnout-preof display | X4 
digits. : | 

All U.S. made compo- 
nents. | i 

“Now” servite, na- 


And new break- 
throughs we can't even 
hint about yet! 


*Society of Nuclear Medicine, ° 


18th Annual Meeting, Los Angeles, ER SN 1 » ; za 
June 28-July 2, 1971. © | : SCIT Yo ; i 
ELSCINT INC. 
: INSTRUMENTATIC€ FOR NUCLEAR MEDICINE . 


AAO Fillartan Avon We Elmbhiurct Illinaic 69196 
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AMES COLOR-FILE 
eliminates mis-files in 
the Radiology 
Department 

Color Coded X-Ray Jacket. 


Two standard sizes are available: 


1434" x 18%” open side 
1434" x 1734" open end 


Made from a durable tag, these jackets are printed 

in 10 colors in either two positions or three positions 

for terminal digit filing. The year code is also printed 

in color. Jackets are either pre-numbered with full unit 
number (when x-ray department issues its own number) 
or terminal digits only (when x-ray department uses 
hospital unit number). Terminal digits only may also 

be printed for use with Social Security numbers. 
Special pockets may be attached for reports. 


Also available: 


e Special sizes and styles 
e "Teaching File" pockets available in various colors 
e Expansion pockets for volumes; size 1434" 


X 18/4" x 1" 
e Open shelf guides 
ENS, e Out guides 


AMES COLOR-FILE CORPORATION 

12 PARK STREET, SOMERVILLE, MASS. 02143 e TEL. (617) 776-1142 
[ ] Please have your representative call. 
[ ] Please send your new brochure on the advantages of color coding. 
[ ] Please send samples and prices on the following: 














[ ]eX-Ray jackets [] Out guides [] Radiation therapy jacket: 

[] Standard folders [] Special folders [] Consulting services 
Quantity: (please check) []10M []20M [130M [140M [350M [1100M [JOtr 

Name* i Title 

Institution 





a eee 
City : 4. State Zip * 














Introducing our 
1971 model 
sanchez-Perez. 





Unfortunately, its the 
same as our 1948 model. 


Honestly, we've tried to improve it. But that’s 
a lot easier to talk about than it is to do. 
The original design was so blasted sim- 
ple, so reliable, so trouble-free, so depend- 
able, it's enough to drive our engineers up 
the wall. 

Oh, they've made a few small improvements 
here, a couple of changes there, but nothing 
really significant. For a while, they thought 


AUTOMATIC SERIOGRAPH 


DIVISION OF LITTON 


about changing the color every year, but wiser 
heads prevailed. The Sanchez-Perez Auto- 
matic Seriograph remains the best—and only 
— film changer in its rice class. 

Last month, we suggest&d to our engineer- 
ing department that they spend their time 
trying to find a way to build the Sanchez-Perez 
to sell for the same price we charged in 1948. 
We'll let you know how that comes out. 


[H 


INDUSTRTES 


515 East Touhy Avenue, Des Plaines, Illinois 60018 


b a 


Questions about scanner performance and service 
are best answered by asking someone who has 
one, Why not ask someone who has an Ohio 
Nuclear scanner? 

Let him tell you how this new instrument has 
been improved. Let him tell you how we back 
it up with prompt service by our scanner 
specialists. Strategically located, all are company- 
employed and factory-trained. 

5o, don't just take OUR word for it, write us, 
or call and we'll be happy to give you the 
locations of our scanners in your area. 


RE 
$4. 





ohio-nuclear, inc. | 2 


7700 St. Clair Avenue, Mentor, Ohio 44060 (916) 951-0900 













99.98% 
meglumine 










Hypaque meglumine (brand of 
meglumine diatrizoate) 60% is as 
sodium-free as a contrast medium can be 
(less than 0.02% in stabilizing agent) and still be 
practical for clinical use. Low sodium content may 
be particularly advantageous for selected patients when it is 
desirable to avoid exposure to sodium ions. 


A a 


bt 


Cerebral 
Angiography 
Hypaque meglumine 
60% , as a pure 
meglumine diatrizoate, 
offers an advance in 
contrast studies of the 
cerebral vasculature 
because of its excellent 
vascular tolerance. 


Hy 





Winthrop) 








Excretory 
Urography 
Hypaque meglumine 
60% provides highly 
diagnostic urographic 
contrast, particularly at 
doses of 50 to 60 ml. 

in adults, with excellent 
tolerance. 





meglumine 60% 


Brand of 


meglumine diatrizoate,USP 


Peripheral 
Angiography 


(Venography and Arteriography ) 


Hypaque meglumine 
60% provides well- 
defined arteriograms and 
venograms for accurate 
diagnosis, with the 
advantage of excellent 
vascular tolerance and 
low systemic toxicity, 
when introduced into the 
venous or arterial 
systems. 








Please see last page for summary of prescribing information. 


Hypaqué* meglumine 60% Brand of meglumine diatrizoate, USP, Sterile Aqueous Injection (Weight/ Volume) 


Brief Summary: 
GENERAL CONTRAINDICATION . 

Do not use Hypaque meglumine 60 per cent solution for myelog- 
raphy. Injection of even a small amount into the Subarachnoid 
space may produce convulsions and result in fatality. 

GENERAL WARNINGS © 

Use in Pregnancy. No teratogenic effects attributable to Hypaque 
meglumine 60 per cent have been observed in reproduction studies 
in animals. However, before administration of Hypaque meglumine 
60 per cent to women of child-bearing potential, the benefit to the 
patient should be carefully weighed against the possible risk to the 
fetus. In addition, most authorities consider elective contrast radi- 
ography of the abdomen contraindicated during pregnancy. 

Administration of radiopaque materials to patients known or 
suspected to have pheochromocytoma should be performed with 
extreme caution. If, in the opinion of the physician, the possible 
benefits of such procedures outweigh the considered risks, the 
amount of radiopaque material injected should be kept to an abso- 
lutf minimum. The blood pressure should be assessed throughout 
the procedure, and measures for treatment of a hypertensive crisis 
should be available. 

Contrast media have been shown to promote the phenomenon 
of sickling in individuals who are homozygous for sickle cell dis- 
ease when the material is injected intravenously or intraarterially. 

GENERAL PRECAUTIONS 

Before a contrast medium is injected, the patient should be 
questioned for a history of allergy. Although a history of allergy 
may imply a greater than usual risk, it does not arbitrarily con- 
traindicate the use of the medium. Premedication with antihista- 
mines to avoid or minimize possible allergic reactions may be 
considered. Diphenhydramine hydrochloride (i.e., Benadryl*), how- 
ever, should not be mixed in the same syringe with Hypaque meg- 
lumine since it may cause precipitation. The injection of 0.5 to 
1 ml. of the contrast medium intravenously approximately 15 min- 
utes prior to injection of the full dose is frequently used in an 
effort to screen patients. The absence of a reaction to this test dose 
is not entirely reliable for predicting the patient's response to the 
full diagnostic dose. Severe reactions, including fatalities, have 
occurred with a test dose as well as with larger doses. Adequate 
facilities for treating severe reactions should be available. 

Caution is advised in patients with severe cardiovascular dis- 
ease, hyperthyroidism, extreme senility (but not old age per se), 
and in patients with a history of bronchial asthma or other allergic 
manifestations, or of sensitivity to iodine. 

Water-soluble iodinated radiopaque media will cause a marked 
elevation of the protein-bound iodine (PBI) level and possibly a 
false low iodine uptake result up to 48 hours after their use. 
Therefore, thyroid function studies (PBI and 24-hour radioiodine 
uptake levels) should be performed prior to radiographic studies, 
if clinically indicated. 

GENERAL ADVERSE REACTIONS 

Reactions accompanying the use of contrast media may vary 
directly with the concentration of the substance, the amount used, 
the technique used, and the underlying pathology. 

The following have been reported after administration of di- 
atrizoates and other iodinated contrast media. Reactions due to 
technique: hematomas and ecchymoses. Hemodynamic reactions: 
vein cramp and thrombophlebitis following intravenous injection. 
Cardiovascular reactions: rare cases of cardiac arrhythmias, hyper- 
tension, hypotension and shock, and cardiac arrest. Occasionally, 
transient proteinuria, and rarely, oliguria or anuria. Allergic reac- 
tions: asthmatic attacks, nasal and conjunctival symptoms, dermal 
reactions such as urticaria, and rarely, anaphylactic reactions. 
Signs and symptoms related to the respiratory system: pulmonary 
or laryngeal edema, bronchospasm; or to the nervous system: rest- 
lessness, convulsions. Other reactions: flushing, pain, warmth, nau- 
sea, vomiting, anxiety, headache, and dizziness. Infrequently, "'io- 
dism” (salivary gland swelling) from organic iodinated compounds 
appears two days after exposure and subsides by the sixth day. 


CEREBRAL ANGIOGRAPHY E 
Indication: Hypaque meglumine 60 per cent may be adminis- 
e Ade for visualization of the cerebral vessels. Inasmuch as cere- 


ral angiography is a highly specialized procedure requiring thee 


use of special techniques, it is recommended that Hypaque meg- 
lumine 60 per cent be used for this purpose only by persons skilled 
and experienced in carrying out the procedure. 

Contraindication: Carotid angiography during the progressive 
period of a stroke should be avoided, particularly on the left side 
because of the increased risk of cerebral complications. 

Precautions: See Section on General Precautions. 


. 
Patients in whom cerebral angiography is to be performed 


should be selected with care. es 

Although cerebral angiography has been considered*contraindi- 
cated in patients who have recently experienced cerebral em- 
bolism or thrombosis (stroke syndrome), many experts now believe 
that the diagnostic value of the procedure, when employed early 
as an aid in locating lesions amenable to operation, outweighs any 
added risk to the patient. Furthermore, a small number of post- 
angiographic fatalities have been reported, including progressive 
thrombosis already clinically evident before angiography, in which 
the procedure did not appear to play any direct role. Patients with 
severe cerebrovascular disease should be examinéd primarily by 
indirect methods of angiography. 

In cerebral angiography, every precaution must be taken to pre- 
vent untoward reactions. Reactions may vary directly with the 
concentration of the substance, the amount used, the speed and 
frequency of injections, and the interval between injections. 

In subarachnoid hemorrhage, angiography is expected to be 
hazardous. In migraine the procedure can be hazardous because 
of ischemic complications, particularly if performed during or soon 
after an attack. 

Adverse Reactions: See Section on General Adverse Reactions. 

With any contrast medium introduced into the cerebral vascu- 
lature, neurologic complications, including neuromuscular dis- 
orders, seizures, loss of consciousness, hemiplegia, unilateral dy- 
sesthesias, visual field defects, language disorders (aphasia), and 
respiratory difficulties may occur, particularly when the extent of 
the intrinsic lesion is unknown. Such untoward reactions are for 


h 


the most part temporary, although permanent visual field defects 
have been reported. Some investigators who are experienced in 
angiographic procedure emphasize the fact that they tend to occur 
after repeated injections or higher doses of the contrast medium. 
Other clinicians find that they occur most frequently in elderly 
patients. Inasmuch as the procedure itself is attended by technical 
difficulties regardless of the risk the patient presents (e.g., mechan- 
ical catheter obstruction of the vertebral artery can cause iransient 
blindness), the more experienced the radiologic team, the fewer 
the complications of any degree that are apt to arise. 

Dosage and Administration: A dose of 8 to 12 ml. injected at a 
rate not exceeding the normal flow in the carotid artery (about 5 ml. 
per second) is suggested. The dose may be repeated as indicated; 
however, an increased risk attends each repeat injection. Children 
require a smaller dose in proportion to weight. Light anesthesia 
may be required in these procedures. 


PERIPHERAL ANGIOGRAPHY 
(ARTERIOGRAPHY AND VENOGRAPHY ) 

Indication: Hypaque meglumine 60 per cent may be adminis- 
tered to establish the peripheral vascular status of the patient by 
means of peripheral arteriography or venography. 

Precautions: See Section on General Precautions. 

Adverse Reactions: See Section on General Adverse Reactions. 
Soreness in extremities has also been reported. 

Dosage and Administration: Diagnostic arteriograms may be 
obtained with 20 to 40 ml. of Hypaque meglumine 60 per cent in- 
troduced into the larger peripheral arteries by percutaneous or 
operative methods. Visualization of veins in the extremities may be 
accomplished with 10 to 20 ml. 


EXCRETORY UROGRAPHY 

Indication: Since Hypaque meglumine 60 per cent is rapidly 
eliminated by the kidneys in radiopaque concentration, its use is 
indicated for excretory urography. 

Precautions: See Section on General Precautions. 

Some clinicians consider multiple myeloma a contraindication 

to excretory urography because of the great possibility of produc- 
ing transient to fatal renal failure. Others believe that the risk of 
causing anuria is definite but small. If excretory urography is per- 
formed in the presence of multiple myeloma, dehydration should 
be avoided since it favors protein precipitation in renal tubules. 
. Because of the possibility of temporary suppression of urine, 
It is wise to allow an interval of at least 48 hours before excretory 
urography is repeated in patients with unilateral or bilateral reduc- 
tion of normal renal function. 

Adverse Reactions: See Section on General Adverse Reactions. 
Intravenous Dosage Dosage and Administration 


Adults. A dose of 30 to 60 ml. produces excellent shadows in the 
majority of adults subjected to partial dehydration and effective 
purgation. In persons of slight build, 20 ml. produces adequate 
shadows. For best results and minimal reactions, the total 30 to 
60 ml. should be injected in one to three minutes and compression 
may be used. A small intravenous test dose may be administered 
as a possible aid in determining sensitivity to the medium. (See 
General Precautions.) 

Children. The suggested dosage for children up to 12 years old 
is presented in the table below. Children older than 12 years may 
be given an adult dose. 


Pediatric Dosage for Excretory Urography 


Age Body Weight Dosage 
Under 2 years up to 10 Ibs. 5 to 10 ml. 
10 to 30 Ibs. 10 to 15 ml. 
2 to 12 years 30 to 60 Ibs. 15 to 30 ml. 
over 60 Ibs. 30 ml. 


Preliminary Preparation of Patient 

Although clear shadows are often seen in patients who have had 
no preliminary preparation for urography, the largest percentage 
of satisfactory films is obtained in patients who abstain from fluids 
for 12 to 15 hours before the intravenous injection so that partial 
dehydration results. Unless contraindicated, a laxative may be 
taken at bedtime to eliminate gas from tne intestine. 

It is not advised that infants or young children abstain from 
fluids 12 to 15 hours prior to this examination because the injec- 
tion of Hypaque meglumine 60 per cent (brand of meglumine 
diatrizoate) may represent an osmotic load superimposed upon 
the increased serum osmolarity obtained by partial dehydration. 
Roentgenographic Technique 

A preliminary scout film may be obtained before the intravenous 
injection. Excellent shadows can often be obtained immediately af- 
ter administration of the radiopaque medium (within a five-minute 
period). If preliminary preparation has been carried out, the uri- 
nary organs are usually best visualized on films exposed 5, 10, or 
15 minutes after intravenous injection. If a film of the bladder is 
required, it is generally taken 25 or 35 minutes after injection. 

In patients with impaired renal function, the best shadows may 
not be obtainable until later (30 minutes or more) because of 
delayed excretion, and additional film may have to be exposed. 

Most urologists and roentgenologists believe that compression 
immediately above the symphysis (obtained by application of a 
small hollow rubber ball about the size of a grapefruit or by the 
rolled bed sheet technique) assures adequate filling of the pelves 
and ureters, and hence is of great value. Although compression 
undoubtedly improves the urogram, it also seems to increase the 
possibility of pyelorenal bacffllow or reflux by raising the pressure 
within the urinary tract. 

HOW SUPPLIED 
Ampuls of 30 ml., boxes of 1, 10, and 25. 

A 1 ml. sensitivity tes& ampul is furnished with each ampul. 
Vials of 20 and 30 ml., rubber stoppered, boxes of 1, 10, and 25. 
Vials of 50 ml., rubber s®&ppered, boxes of 1 and 10. 

Each vial contains sufficient excess to permit withdrawal of 1 ml. 
for testing sensitivity. 

The 60 per cent solution contains calcium disodium edetate 
1:10,000 as a sequestering stabilizing agent. Each 1 ml. contains 
approximately 282 mg. of organically-bound iodine. The viscosity 
of the solution is 6.17 cps at 25°C. and 4.12 cps at 37°C. 
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the flying ninety- 


31-minute men, you know who you are. You've got a 
3%2-minute processor. And you should be using 3v2- 
minute film. ' 

But are you? Or are you using the 90-second variety? 


For shame. 90 second film was designed for optimum 
speed, not optimum quality. As long as you're com- 
mitted to using a 3⁄2 minute processor why not get 3⁄2 
minute quality? 

All it takes is 3% minute film. . 


And toward that end, we offer Sakura's type “Y”. It’s 
available in both polyester and acetate. It’s ideal for 
both 3¥2-minute processors and hand-processing. And 
it will give you the ultimate in latitude, resolution and 
clarity. 


Where can you get it? From your loca’ representative. 
Or from us. Keuffel & Esser X-Ray, Inc., 20 Whippany 
Road, Morristown, New Jersey 07960. 


e 32-minute men, your day has come. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 
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SENOGRAPH 


The only 
practice-tested 
mammography 
unit available 

today. 





Seven years ago CGR attacked 
the technical problems of 
mammography with a 
vengeance. 

Contrast. Detail. 

Patient Comfort. 

Examination Time. 

The company designed a 
unit that solved these problems. 

In theory. 

And then in five years of 
practical application. 

Now Senograph is the 

only logical approach to 
mammography. 
High Contrast. Optimum K 
Alpha and K Beta characteristic 
radiation of the Senograph's 
molybdenum target, precise 
filtration using a 30 micron 
molybdenum filter and a 
constant potential generator 
produce a monochromatic 
x-ray beam. 

, Afid, consequently, 
paramount contrast. 
Ultimate Detail. A built-in 
compression device 
.immobilizes the breast and 
Greates @n equal thickness. 

Fractional (0.7mm) focus 
and a statignary, vibration-free 
anode contgibute to high 
detail visibility. 


* 
CGR MEDICAL CORPORATION, 4701 LYDELL ROAD, CHEVERLY, MARYLAND 20785. (301) 322-4200 





Tomorrow it w 
still be five year 
ahead of its tim 


Patient Comfort. The patient is 
seated comfortably throughout 
the examination. 

Tube and film holder 
assembly rotate thru a full 360° 
for precise positioning and 
accurate quadrant localization. 
Minimal Examination Time. 
There's no waiting between 
x-ray exposures because the 
water cooled x-ray tube can be 
operated continuously. 

Your patient is 
comfortable. Relaxed. 

And responsive. 

Simplified technique 
means excellent results with 
no retakes. 

And, you can 
accommodate all types of 
patients. 

All told, you must reach 
only one conclusion. 

Mammography was a way 
to x-ray the breast. 

But now Senography is the 
only way. 
and of'course it's from... 
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HINE REFERENCE PHANTOM 


Lets you determine the 3 most important 
parameters which characterize the performance 
of scintillation cameras and scanners... 


fo. a J DEPTH RESOLUTION e SENSITIVITY « UNIFORMITY OF RESPONSE 


The Hine Reference Phantom offers the simplest, 
most efficient means of securing optimum camera 
or scanner performance with respect to depth 
resolution, uniformity of response, and sensitivity. 
Changes in instrument output can be delineated 
quickly, and the best operating conditions can be 
established readily. The spectrometer window. the 
display system, the collimator performance, and 
the total counts can be optimized for a particular 
application. 


The Hine Reference Phantom has a 9” diameter 
and simulates the physical conditions prevalent 
for large-organ scanning. With a volume of about 
730 ml, it approximates the scattering which has 
a great effect on the performance of cameras 
and scanners. 





NUCLEAR ASSOCIATES, INC. 


35 URBAN AVENUE, WESTBURY, N.Y. 11590, PHONE (516) 333-9344 


The Phantom can be filled with a solution of a 
radionuclide chosen according to the application for 
which the camera or scanner should be tested. 
Typically, 300 „Ci of 1-131 or 1 mCi of Tc-99m are 
used most frequently. 


76-800 Hine Reference Phantom 


FLOOD PHANTOM 


for use with 
Scintillation Cameras 


CN $150.00 


Approx. 1 mCi of Tc-99m is 

placed in the cavity (13.5" dia- 

meter x 0.5" deep). When the 

Tc-99™ is evenly distributed over the entire phantom, 
the camera's uniformity of response can be 
determined. 


76-805 Flood Phantom... $ 90.00 


For more details, 
ask for Bulletin 72-C 


YOU CAN ACQUIRE VALUABLE BACK VOLUMES 
AND SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. 
available stock. This offer is subject to withdrawal without 


Orders are subject to the exhaustion of 
notice. NOTE: For your convenience, the 


same price—$2.50 per copy—applies to cll issues—no quantity discount. 


Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 304-327 East Lawrence Ave. SPRINGFIELD * ILLINOIS 





The American Journal of Roentgenology, Radium Therapy* 
and Nuclear Medicine: 1951-1969 


è 65, Nos. 


5 du 4, 5,6. (19051) 
Vol. 66, Nos. 1- 


6 (July-Dec. 1951) 

6 Dx Se. 5,0 (1942) 6$ 

-6 Inclusive (July-Dec. 1952) 
2, 3, 4, 6 (1953) 

-6 Inclusive (July-Dec. 1953) 
-6 Inclusive (Jan.-June 1954) 
-6 Inclusive (July-Dec. 1954) 
. 1-6 Inclusive (Jan.-June 1955) 


'4, Nos. 1, 3, 4, 5, 6 (1955) 
Vol. 75, Nos. 1-6 Inclusive (Jan.-June 1956) 
Vol. 76, Nos. 1, 3, 4, 5, 6 (1956) 
Vol. 77, Nos. 1-6 Inclusive (Jan.-June 1957) 
Vol. 78, Nos. 1-6 Inclusive (July-Dec. 1957) 
Vol. 83, Nos. 1-6 Inclusive (Jan.-June 1960) 
Vol. 84, Nos. 1-6 Inclusive (July-Dec. 1960) 
Vol. 85, Nos. 1-6 Inclusive (Jan.-June 1961) 


. 86, Nos. 1-6 Inclusive (July-Dec. 1961) 
, Nos. 1-6 Inclusive (Jan.-June 1962) 


Vol. 88, Nos. 1-6 Inclusive ( July-Dec. 1962) 

Vol. 89, Nos. 1-6 Inclusive ( Jan.-June 1963) 

Vol. 90, Nos. 1, 2, 3, 4, 5 (1963) 

Vol. 91, Nos. 1, 2, 3, 4, 6 (1964) 

Vol. 92, Nos. 1-6 Inclusive (July-Dec. 1964) 

Vol. 93, Nos. 1-4 Inclusivé (Jan.-April, 1965) 
Vol. 94, Nos. 1-4 Inclusive (Ma9-Aug. 1965) 
Vol. 95, No. 1 (Sept. 1965) 

Vol. 97, No. 4 (Aug. 1966) 


Vol. 98, 


Nos. 2, 5, 4 (Feb.-Mar.-April, 1966) 
Vol. 99, 


Nos. 1-4 Inclusive (Jan.-April, 1967) 


Vol. 100, Nos. 1-4 Inclusive (May-Aug. 1967) 

Vol. 101, Nos. 1-4 Inclusive (Sept.-Dec. 1967) 

Vol. 102, Nos. 2, 3 (Feb.-Mar. 1968Y 

Vol. 103, Nos. 1, 2, 4 (Mgy-June-Aug. 1968) 

Vol. 104, Nos. 1-3 Inclusive (Sept.-@ct.-Nov. 1968) 
Vol. 105, No. 2 (Feb. 1969) 

Vol. 107, Nos. 2, 3, 4 (Oct.-Nov.-Dec. 1969) 
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Makers of the 


Widest Barium Line 


©. B. FLEET COLLING., 
Lynchburg, Va. 24505 


F$7470 





The new Picker/Vertex 
39mm analytical projector: 


it neither looks nor acts 
like any cineprojector 
you've ever seen. 








The Picker/Vertex 35mm analytical projector provides flickerless, high 
intensity projection of any black and white or color 35mm cinefilm up to 
1,000 feet long, on any style spool or reel, with multiple safeguards against 
film damage. And: 

Big-screen projection—51^' x 61/2’ image at approximately 16’ with 

“movie house" brightness. 

Flickerless projection—at all speeds in forward or reverse, including 
single framing. . j 

Five step speéd-selection—1 7% to 30 FPS and indefinite single-frame 
“hold” (without film damage). 


Remote control of all operations—including coarse and fine focus, frame 
speed, and direction. 


Plus—adjustable direction of projection, quiet operation, solid-state 
Circuitry. 

More information?—simply contact your local Pickér representative or 
write Picker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 


PICKER 





Now the exciting prospects of television for use in radiology are 
closer to reality. DMI has replaced video tape with a magnetic disc. 
The result is the new VDR-200 TV recorder that eliminates flicker, 
jitter, broken tape and dirty heads. 

The VDR-200 picture is clear, sharp, steady. 

This new recorder replays a single radiograph as long as it is 
needed. Or it can record and replay up to 400 frames cine-fashion 
at any of four speeds. Or, any of the 400 frames can be played back 
and compared to any other single frame. 

Subtraction capabilities for edge-enhancement are built-in. Split- 
image presentations allow close, side-by-side viewing of two radio- 
graphs. In fluoroscopy doses can be substantially reduced. 

To help explore the exciting prospects for this new recorder 
DMI electronic imaging system specialists will work with any radi- 
Ologist in developing procedures that may lead to increased effi- 
ciency, accuracy and quality of radiographic analysis. 

For more information write or call Harrison Johnston, DMI, 1400 
Terra Bella Avenue, Mountain View, Calif. 94040. (415) 961-9440. 





Shown is an example of image 
subtraction using pre-injection 
and injection radiographs. 


DATA MEMORY INÇ? e 





Radelin STF-2 is the fastest 
X-ray screen available today. We * 
put 50% more calcium tungstate 
on our STF-2 aluminized screen, 
to reduce patient exposure time by 
65% compared to par speed — 
and without significant loss 





of detail. e 
We think this is an important 
advantage. 


But even if the advantage 
were only a matter of milliseconds, 
we would think it's worth it. We've 
spent more than 25 years gaining 
just such advantages . .. 
things like high static and moisture 
resistance, easier cleaning, the 
toughest protective surface 
available, dimensional stability, 
uniform speed and performance 
from screen to screen. 

These advantages add up 
— to give you a total performance 
screen without compromises, 

a product that represents the 
highest state of the art in X-ray 
screens today. 

When you consider these 
facts, is there any reason in the 
world why you shouldn't insist on 
STF-2 screens? A 


. Radelin STF- 


-The fastest X-ray screen 
available. 





For total performance... 
use Radelin screens 
and Halsey cassettes. 


MEDICAL PRODUCTS DIVISION 


UNITED STATES 
USRD RADIUM CORPORATION 


1425-37 STREET/BROOKLYN, N.Y. 112187 
(212) GE6-1700/TWX 710-584-2358 


Disposable 
Syringe 


GAMMA VUE" 


SYRINGE SHIELD* 







Protects your fingers and hands from High-density rk) 
radioactive doses administered by syringe lead glass UIU 
e Reduces Tc-99™ exposure by factor of 50. Maximum 
e Maximum shielding for technicians. Tapered lead wall shielding - 

assures minimum interference with venipuncture. for Minimum 
* Accepts standard disposable syringes. technician T nenne 
Shield Model No. 56-265 56-262 56-263 56-260 56-261 venipuncture 
Capacity 1 cc Tuberculin 2Vo cc 5c6c 10 cc 20 cc 
Weight 3 OZ. 4 Oz. 9 OZ. 9 oz. 13 oz. 
Price $40.00 $36.00 $37.00 $38.00 $42.00 = 

| ` 






GAMMA VUE” VIAL SHIELD* High-density —. | rdi 


. . "M^ lead glass 
Lets you handle, dispense and view the contents of radioisotope 


containers—without removing them from their shields. Ter 


56-232 Vial Shield with 1/4" lead wall; ideal for low-energy gammas. Accepts 





via's up to 3%" high x 136" D. Measures 4" high x 2" O.D. 3 lbs... $75.00 
56-234 Vial Shield with 1/2" lead wall. Holds containers up to 214" high x 136" 
D, Measures: 3” high x 3" O.D. 5 WS. E ccc, 82.50 





For more details, ask for Bulletin 451-C 


NUCLEAR ASSOCIATES, INC. ris 


35 URBAN AVENUE, WESTBURY, NEW YORK 11590, PHONE (516) 333-9344 









Pits any 2" X 2" ü 
| Viewer or Projector 





High Performance Film Viewing 
with 













PHAROS 
"CURTAINED" 
ILLUMINATORS 








Instant field collimation of any section and 
size of 17 x 17 in. viewing area with brightness 
adjustable to film density. 









"AUTOMATIC" Push-button operated with 
motorized curtains and stepless light in- 








dibus nicis llt ee re oe) MN” £77 a a, dnorbeqi de ... $19.00 
tensity control. by Gerald S. Freedman, M.D., Assist. Prof.. Radio. 
Eia 9s Yale Univ. Schl. of Med., & A. Youngberg, M.D., Sr. 
CLASSIC-“A” (5 lamps) manually operated Res., Radio. Yale Univ. Schl. of Med. 
"Curtained" Illuminator with*6-level * 5-2A  BOECK'S SARCOID ...... IE LL $19.00 
brightness control. in FN epi d M.D., Dir. Dept. Radio., St. Lukes 
ep e i PASS f 
CLASSIC- B” (5 lamps) manually operated 5-10 SMOKING AND DISEASE CORRELATION OF RADJO- 
with stepless brightness control. E DE s 50 slides sss. eene $19.00 
"s $» Vv John E urner, A. , epringnNeld, Mass. 
HI-INTENSITY-“A (9 lamps) manually op- 6-4A BONE TUMORS ...... 55 dion S teincdncc eeeracedcava $20.00 






erated with 9-level brightness control. 
HI-INTENSITY-“B” (9 lamps) manually op- 
erated with stepless brightness control. 
“Curtained” TWO-BANK and THREE-BANK 
Illuminators. 


“Curtained” Illuminators with built-in 42,000 
lumen spot brightener. 






ORDER DIRECT. For other series ask for catalog B 
e 


MEDICAL FILM SLIDE DIVISION 


MICRO X-RAY RECORDER, INC. 
3755 W. Lawrence . Chicago, Ill. 60625 












PHAROS Æ FOR ADDITIONAL INFORMATION: 
h um Contact your X-ray Supply Company or 
= VIEWING PHAROS VIEWING EQUIPMENT. ° 
EQUIPMENT = 132 MYRTLE AVE., FORT LEE, N.J. 07024 
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he 
great 
visualizer 
Hypaque 50% 
"T sodium diatrizoate, USP 











1. Aortpgr 
Ectopic left kidne ey 
2. Selectiv e Renal Arteriogram: 
OR nocarcinoma o f kidney 
3. Aor togram 


Dual Ren al Blo od Supply 
A. Aortogram 
5. Excretory Urogram 


6. Selective Renal Angiogram: 
Renal cyst 


To brighten your black, white, and gra 
world, we present these x-rays in colo 
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but you can expect the same precise 
black-and-white definition with 
Hypaque 5096 


sodium 


Winthrop saso Sodium diatrizoate, USP 
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EXCRETORY UROGRAPHY AND 
DRIP INFUSION PYELOGRAPHY 


Description: Hypaque sodium is sodium 3,5-diacetamido-2,4,6-triiodo- 
benzoate, a radiopaque medium used to delineate internal structures. 
Hypaque sodium 50 per cent contains 300 mg. iodine per ml. Contains 
calcium disodium edetate 1:10,000 as stabilizer. NazCO;, NaOH, and 
HCI added to adjust pH between 6.5 and 7.5. Not for multiple dose use. 
Should be protected from strong light. 


Warning: Do not use Hypaque sodium for myelography. Injection of 
even a small amount into the subarachnoid space may produce convul- 
sions and result in fatality. 


General and Spécific Precautions: Caution is advised in patients with a 
history cf bronchial asthma, other allergic manifestations, or of sensi- 
tivity to iodine; these conditions represent a special risk, though not an 
absolute contraindication. To avoid or minimize possible allergic reac- 
tions, premedication with antihistamines may be considered, Benadryl® 
(brand of diphenhydramine hydrochloride) in the same syringe with 
Hypaque may result in precipitation. A test dose of contrast medium is 
not entirely reliable. Severe reactions, including fatalities, have occurred 
with a test dose as well as with the full diagnostic dose. 


Caution is advised in patients with severe cardiovascular disease. In 
patients with impaired renal function and cardiovascular disease, drip 
infusion pyelography imposes a sudden osmotic and sodium load which 
can precipitate congestive heart failure. Contrast media injected into 
arteries or veins can promote sickling of red cells in susceptible indi- 
viduals. In patients with reduced renal function, repeat of excretory or 
retrograde pyelography should be delayed at least 48 hours to avoid 
temporary suppression of urine. In preparation for excretory urography 
of patients with multiple myeloma, partial dehydration is not recom- 
mended, since this may predispose to the precipitation of myeloma 
2rotein in the kidney tubules. When thyroid function studies (PB! and 
24-hour radioiodine uptake levels) are indicated, they should be per- 
formed prior to radiographic studies or several days afterwards, to 
avoid inaccurate results. 


General and Specific Adverse Reactions: Adverse reactions, usually of 
a minor nature, have occurred in 10-14 per cent of patients who have 
'eceived Hypaque intravenously. Reactions due to faulty technique 
nclude hematomas and ecchymoses, following extravasation from the 
/ein, and pyrogenic reactions. Hemodynamic reactions include vaso- 
lilatation with flushing, hypotension and, rarely, vein cramp or throm- 
)ophlebitis. Serious cardiovascular reactions include rare cases of car- 
liac arrhythmias (e.g., ventricular fibrillation), shock, and cardiac 
arrest. Transient proteinuria may occur occasionally following the injec- 
‘ion of radiopaques and, rarely, oliguria and anuria have been reported 
secondary to a hypotensive reaction. Allergic reactions include asthmatic 
ittacks, nasal and conjunctival symptoms, cutaneous reactions such as 
Jrticaria and, rarely, anaphylactic shock, sometimes with fatal out- 
zome. Severe reactions may also be manifested by signs and symptoms 
elating to the respiratory system (dyspnea, cyanosis, pulmonary or e 
aryngeal edema), or to the nervous system (restlessness, confusion, or 
sonvulsions). Other reactions include nausea, vomiting, excessive sal- 
vation, anxiety, headache, and dizziness. Infrequently, ‘‘iodism”’ (salivary 
zland swelling) from organic compounds appears two days after ex- 
)osure and subsides by the sixth day. Reactions to drip infusion pyelog- 
aphy may not appear until some hours after the examination. 


ANGIOGRAPHY (PERIPHERAL ARTERIOGRAPHY 
AND VENOGRAPHY) 


"recautions (See also General Precautions): Extreme caution is advised 
n considering peripheral arteriography in patients suspected of having 
hromboangiitis obliterans (Buerger's disease). Any procedure (even 
'eedling or iAsertion of a catheter) may induce a severe arterial and/or 
renous spasm. Caution is also advisable in patients with severe isch- 
(mia associated with ascending infection. 


\dverse Reactions (See also General Adverse Reactions): In addition to 
hose listed under General Adverse Reactions, are those due to arterial 
rauma during the procedure (i.e., needling, insertion of catheter, sub- 
ntimal injection, perforation, etc.) as well as to the hypertonicity or 
ffect of the medium; also reported are transient arterial spasma, extra- 
asation, hemorrhage, hematoma with tamponade, injury to nerves 
iroximal to artery, thrombosis (rare in venography, if vein is irrigated 
ollowing injection), dissecting aneurysm, arteriovenous fistuf. , (e.g. 
vith accidental perforation of femoral artery and vein during needling), 
ransient leg pain from contraction of calf muscles in femoral arteriog- 
aphy; transient hypotension after intraarterial (brachial) injection, and 
rachial plexus injury with axillary artery injections. 


-EREBRAL ANGIOGRAPHY 


e 
?asmuch as cerebral angiography is a highly specialized peocedure re- 
uiring the use of special techniques, it is recommended that Hypaque 
odium (brand of sodium diatrizoate) be used for this purpose only by 
ersons skilled and experienced in carrying out the procedure. 


ontraindication: Carotid angiography should be avoided during the 
rogressive period of a stroke because of the increased risk of cerebral 
omplications. 


recautions (See also General Precautions): Select patients for this pro- 
edure with care. Use the 50 per cent solution with caution in extreme 
enility (but not old age per se), advanced arteriosclerosis, severe hy- 
ertension, and cardiac decompensation. 


ne diagnostic value of the procedure, according to many authorities, 
then employed early enough in locating lesions amenable to surgery, 
vay outweigh the added risk to patients who have recently experienced 
erebral embolism or thrombosis (stroke syndrome). A small number of 


a 


. Summary of Full Prescribing Information 
HYPAQUE® SODIUM vrand of sodium diatrizoate, usp) 50% Sterile Aqueous Injection (Weight/ Volume) 


postangiographic fatalities, including progressive thrombosis, have oc- 
curred in which the procedure did not appear to play a role. Patients 
with severe cerebrovascular disease may be examined primarily by 
indirect methods of angiography. ó 


Care should be exercised to avoid contaminating catheters, syringes, 
needles, and contrast media with glove powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage. In migraine, the 
procedure can be hazardous because of ischemic complications, par- 
ticularly if performed during or soon after an attack. 


Adverse Reactions (See a/so General Adverse Reactions): The major 
sources of complications are faulty technique, occlusive atherosclerotic 
vascular disease, repeated injections of the contrast media, and higher 
doses than those recommended. 


Untoward reactions are mostly mild and transient, although permanent 
visual field defects and deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlebitis, and cu- 
taneous petechiae. 


Neurologic complications: transient cerebral blindness, neuromuscular 
disorders, convulsions, coma, hemiparesis, unilateral dysesthesias, 
visual field defects, aphasia, and respiratory difficulties. 


AORTOGRAPHY 


Precautions (See a/so General Precautions): Special caution is advised 
to avoid inadvertent intrathecal injection when using the translumbar 
technique. The incidence and severity of reactions or complications 
that may occur are influenced by: the care and experience with which 
the procedure is performed; the amount and type of medium used; the 
age and condition of the patient; and the premedication and anesthesia 
used. Since aortography is not without some danger, it should be per- 
formed only by those experienced in the technique. Wherever possible, 
repeated injections of the solution during a single study should be 
avoided. 


Adverse Reactions (See a/so General Adverse Reactions): Renal dam- 
age and shutdown; neurologic complications such as transverse 
myelitis or paraplegia; cardiovascular complications such as shock, 
cardiac arrest or failure, coronary occlusion, arterial thrombosis, em- 
bolism, and perforation of vessels; extravasation or hemorrhage from 
the puncture site or retroperitoneal catheter perforation; necrosis of 
the intestinal wall; acute pancreatitis; deaths; diffuse cutaneous 
petechiae; subintimal injection and aortic dissection. 


INTRAOSSEOUS VENOGRAPHY 


See General Precautions and Adverse Reactions. A general anesthetic 
is sometimes necessary since the method is painful. Occasionally, ex- 
travasation of the contrast medium from the needle into the soft tissue 
may occur. 


DIRECT CHOLANGIOGRAPHY 


Precaution (See a/so General Precautions): This procedure should be 
used with caution in the presence of acute pancreatitis, injecting no 
more than 5 to 10 ml. without undue pressure. 


Adverse Reactions (See also General Adverse Reactions): These may 
be attributed to injection pressure or excessive volume of the medium, 
resulting in overdistention. Such pressure may produce a sensation of 
epigastric fullness, followed by moderate pain in the back or right up- 
per abdominal quadrant, which will subside when injection is stopped. 


Some of the medium may enter the pancreatic duct and cause a tran- 
sient serum amylase elevation 6 to 48 hours later, without apparent ill 
effects. Pancholangitis resulting in liver abscess has been reported. 
Occasionally, nausea, vomiting, fev&, @nd tachycardia have been 
observed. 


HYSTEROSALPINGOGRAPHY 


Contraindications: Menstruation, “active or imminent; infection in any 
per of the genital tract, including the external genitalia; pregnancy, 

nown or suspected. Use not advised for six months after end of preg- 
nancy, or 30 days after conization or curettement. 


Precaution (See a/so Gener@/ Precautions): Caution should be exer- 
cised in patients with known or s@spectéd carcinoma to avoid possible 
spread of the lesion by the procedure. 


SPLENOPORTOGRAPHY 


Precautions (See a/so General Rrecautions): Procedure should be per- 
formed with caution on patients with blood dyscrasias, a tendency to 
severe bleeding, or a spleen reeently Become tender and palpable. 


Adverse Reactions (See a/fb General Adverse Reactions): Persistent 
hemorrhage with hemoperitoneum has been reported, and, in some 
instances, hemorrhage has required splenectomy. 


How Supplied: Ampuls af 30 ml., boxes of 10 and 25. Boxes of 25— 1 ml. 
ampuls for testing sensitivity are available upon request. Vials of 20 
and 30 ml., rubber stopfeered, boxes of 10 and 25. Vials of 50 ml., rub- 
ber stoppered, boxes of 10. Each vial contains sufficient excess to per- © 
mit withdrawal of 1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will readily dissolve if 
the ampul or vial is placed in moderately hot water before use. Cool to 
body temperature before injecting. 
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Only one specialized radiographic i 
mammography system actually pictures the 
entire breast — the Picker Mammorex. > 
Incredible but true: Mammorex is the only Superb Image Quality 
such specialized system that shows the entire Superior image quality results from a special 
breast all the way back to and including the x-ray tube and a breast compression device. 
retromammary space. Since malignancy shows X-ray tube: this special molybdenum target tube 
no geographic preference, neither does is singularly appropriate for mammography 
Mammorex. Not so with competitive equipment: since it efficiently generates the radiation 
lesions proximal to the chest wall are just spectrum specifically required for the desired 
not visible. contrast and detail. Also, this tube's 

Though this is reason enough to choose construction permits a superior geometry 
Mammorex over other specialized radiographic which yields better resolution and reduction in 
mammography equipment, there are others. undesirable magnification as compared to 
But why choose a specialized system in the competitive equipment. Breast Compressor: 
first place? The superiority of a specialized Breast compression—not achievable with 
system over general purpose equipment— general purpose equipment—reduces breast 
and the superiority of Mammorex over other thickness (and motion) and hence increases 
specialized equipment— are discussed briefly the likelihood of detecting small lesions. 
below. We urge that you review this material i 
and then ask your Picker representative for Improved Patient Comfort 
detailed information on the finest and Ease of Use 1 
mammography unit for facilitating early e Mammorex is an isocentric system that 
cancer diagnosis: Mammorex. minimizes patient moving, rotating, and shifting 

—and shortens examination time. And since 
Superior Diagnostic Information Mammorex has been specifically designed to 
Mammorex, and only Mammorex, consistently do one job and to do it well, the time and 
shows the entire breast, shows it in every annoyance of preparing general purpose 
position, and shows it in a way which equipment for mammography is eliminated. 


maximizes the possibility of seeing the 
smallest lesions. 


Visualization of Entire Breast CN 
Competitive specialized equipment fails to 
show the rib cage. Mammorex shows the , 
chest wall assuring visibility of the entire breast. 





All Views Possible 
Reclining views cannot be made with 4 t 
competitive specialized equipment. 

Mammorex permits all views including those 
in the reclining position. : ‘ 
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1 CQpaniocaudad view 
2 Mediolateral view 
3 Axillary view 

*4 Reclining view 








Canclusion 


For mammography that pictures the entire scene and does so with the 
highest diagnostic quality, for mammography that's easy on the patient and 
is easy to do—for mammography that truly facilitates confident diagnosis— 
consider Mammorex. To do so: merely contact your local Picker 
representative or write Picker Corporation, 595 Miner Road, Cleveland, 
Ohio 44143. 


[5 V ur dus rro TOP 


w ] 


PICKER 








E 


The doctor's diagnosis and the well-being of his patien 
often depend upon the development of clear, sharp X-rays. There 
margin for error, no room for second best...and so it must be thé 
way with the equipment you use. Herein lies the importance of us 
advanced, all-new WOLF Stainless Steel Developing Tank with ren 
inserts... precision engineered to be the finest of its kind in the wo 
signed to be the reliable workhorse today’s advanced science of 
genology demands! When you're ready to order, just remember t 
greatest x-ray technician, using the finest machine and film availabl 
await, rely and act upon the results produced in his developing tan 
“WOLF” has proven to be the name you can rely on, everytime! 


For your free brochure with complete details, write your dealer or Wolf today. 
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WOLF X-RAY CORPORATION E e 


e NEW YORK e CHICAGO e» LOS ANGELES e TORONTO 


Executive Offices: 182-20 Liberty Avenue, Jamaica, New York 11412 ~ b X 











